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ABSTRACT

. The demographics of higher education over the next twenty years
comprise, for most educators,'a disma] prospect. In composite terms,
births sharply declined after the so-called "baby boom;" therefore,
cohorts of college-aged people two decades later will also dec]ine,
therefore, jobs for university teachers, especially for new hires,

. will decline. and this last decline may lead to unfortunate losses

In scholarship and research. Since scholarship and research area clas-
sic examples of "pwblic goods," the problem may be one that calls for

~action by the federal ‘overnment, as well as by the universities them-

selves.

. This train of red'soning has captured the 1mag1nat10n of a growing
number of professqrs, university administrators, and foundation offi-
cials. Dramatic terms such as "Lost Generation" are used to describe

~ those who will not enter teaching and research for.a lack of jobs.

Would the 1ikely decline in hiring, perhaps especially grave at
the tenured Tevel and in certain disciplines, have deleterious -effects
on research? Would the best young people avoid preparation for aca-
demic careers? Might there be a cdse for governmental action? For
example, might it make sense for the government to subsidize (for a
fixed number of years) the creation of enough new tenured posit1ons
to keep up the flow of the best young jalent?

‘Chapter- I of the report Juxtapgidi the "strong argument" for .
governmental action with a hostiie gressional attitude toward-
governmental act1on in general and toward aid to higher education
and research in particular. The- sbrong argument has four steps:

1. Research is a public good.

y b

-

2. "Falling university enroliments will lead to fewer jobs in.
academia, especially for young scholars. The result will
harm research and scholarship (and higher education more
broadly).

3. Universities cannot (will not, should noi) respond efficiently.
4. Therefore, governmental intervention is warranted.

Chapter II attempts to summarize the ev1dence on the pending de-
cline. The over-all academic labor market is important, even though
our interest is in the very best scholars at the finest institutions,
because the probability of obtaining academic employment is Tikely to
affect the educational choices of the very able. ‘ b

Projections of academic demand work this way. From projections
of Rumbers of people of college age at various points in time, efforts
are made tb estimate enrollments. There is large uncerta1nty in these ~
estimates, because participation rates vary, older age groups -may in-
creasing]y enter or reenter higher educ¢ation, and foreign students are
qrow1n9 in 1mportance (see Figure 2, p. 9) Then, from these enroll-

. ~
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ment projections, an attempt is made to calcu]ate the total demand .
for faculty; from this estimate of total demand and information about
"the” age structure of current faculty, guesses are made about the de-
mand for new faculty members. These two steps involve many ‘assudp- .
‘tions, each containing considerable uncertainty. The resulting pro-
jections aré far from robust (see,. for example, Figure 5, p. 19,
which ignofes ‘the uncertainty represented in Figure 2). Qua]itative]y,'
higher education will probably decline in size, but. enrollments should
not go below the levels of the early 1970's and new hires  gay resemble
S those in the late 1950's. The number of tenured openings 11 be about
- "the same as the number of new. hires (see”Table 3, p. 24? The ‘dramatic
declines Prophesied by some analysts are (a) enormously uncertain and
(b)>only "dramatic" if the worst is assumed and if compared to the.
. dramatic trebling of higher education in the 1960's. Unfortunately, -
disaggregated proaections are currently unava;lable——by field, type
of position, or type of institution.
, Chapter III"briefly considerﬁ the nature of university research
s a public good. Chapter IVg engthy one, considers various as- -
pects of this question: /“Suppose there is a decline in the -hiring of - \\5
?Il

young academicians. What would be the effects on research and teaching
- For one thlng. simply the number of people in university jobs
would decline. The decline in university research output, however,
would not be proportional to the decline in jobs, but much less.
Will the quallty of those entering academia fat1? Even from a’
. strictly ecoriomic point of view, the most 'able ‘will be proportionally |
, more 11ke1y to continue entering academic careers; adding thelir "stronger
non-economic motivation toward academia strengthens the tendency.- But -
in absolute rather than relative terms, too many top young people may
switch fields or careers because of the impending decline in university-
baséd jobs. So far, however, this does not seem to have taken place, '
* based on the scant data available
But will there not be a compensating increase in research jobs?.
Suppose research funding stays about the same and teaching/research
. ~jobs decline; will nat new, resedrch-oriented. jobs automatically be
created? Will research therefore not suffer at all? The<e questions -
"~ are seldom addressed in current policy discussions. Indecisive argu-
ments about the synergy between teachlng and research are discussed.
Regarding another related issue,’the existence of scale effects of °

"critical mass" in unlver51ty research, it appears thata decline )
- would not hurt research by forcing departments below the critical
size needed to produce first-class work. . '

What about the "vintage effect! (in the sense of technology
rather than wine), which posits that young scholars are more pro-
ductive and therefore the hiring decline would be partlcularly harm-
ful?  “Surprisingly, recent studies enable one to conclude that
younger researchers.are not disproportionately productive.

Chapter IV leads one to doubt many of the arguments often taken
for granted about the dbleterious effects of a decline. Only one -
finding falls on-the opposite side: that currént techniques for identi-
fying future academic stars before gradugte school (or even during it)
‘are surprisingly ineffective.  Several réceﬁi studies indicate thats
among the ‘current pools of app]lcants, we do .not know how to find the
13 most able. "Thus, large cutbacks in graduate school enrollments will

4 tend to cut-back the very able, even if they are proportiopally more

likely to apply. -
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. 'liness,
facts and a better climate may léad to a more successful call to action.
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Chapter.V evaluates various arguments about the inabilify of uni-

versities to adjust optimally to the decline. Why is this a matter

for public policy? Why doesh't the market "work?"’ None of the argu~ :

ments. is as simple and straightforward as- widely presumed. - -
Finally, Chapter VI considers, in a very cursory manner,‘ various

governmental interventions. The idea of temporary governmental subsi-

dies for additional tenured openings fares well compgred to the others, -

although the_mechanics of implementing it are. problematic and its cost

is. 1ikely to be quite high (perhaps more than $100 million yper year).

~ In conclusion, caution is urged on this issue. It does not seem
' oppprtunquow, with the empirical unknowns and the political niggard-
td propose governmental initjatives. In two'years or S0, more

Right now the need is for a warning note, an identification of the key
‘factual questions needing work, and a careful discussion, -inevitably
uncertain and vqgue—laden;'of the effects of a hypothetical decline.

s
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If T.were asked what are the most important qualities
a young man\or woman can bring to public life and the par-
ticipation 1n&pub11c affairs, I would say first, a sound.
knowledge of Engl1sh composition;_ second, a modestly exact
acquaintance w1th&the b1rth rate 1 .

The demographics of higher education over the next.twenty years
comprise, for most educators; a'disma1 prospect In comQ~§1te terms,

wh1ch we s$hall attempt in a moment to unpack "births have shown -a

sharp decllne after the SOrcalled,"baby boom;“ therefore, cohorts ' .

of college-aged people two decades 1ater will also decline; therefore,
jobs for university teachers, especially for.new'hires- will decline;
and this 1ast decline may lead to unfortunate 1osses in scholarshlp

)

and research. Since scholarship and research are classic examples
. SN

/’

of "public goods," the problem may be one that calls for action by
the federal government, as well as by the un1vers1t1es themselves.

Th1s train of reasoning has captured the 1mag1natlon of a
growing number of professors, university administrators, &hd founda-
tion officials. Dramatic. germs such as "Lost Generation" are used
to describe those who will npt_enter teaching and research for a

lack of jobs.2 Scientists fume over the prospect of unemployed

<

A ! -k

]Dan1e1 Patrick Moynihan, "The Most Important Decision-Making Procéss,"
Policy Review, No. 1, Summer 1977, pp. 89-90..

2Roy Radner and Charlotte V. Kuh, Preserving a Lost Generation: Policies

to Assure a Steady Flow of Young SchoTars UntiT the Year 2000, , Carnegie:
Council on Policy Studies ‘in Higher Education, processed'AOctober 1978.
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Ph.D.'s; thé‘Nixon-era Science Indicators 1972 is even accused

later of a "rover-up” of this "tragic prob]em."3
But mar . federal pdlicymakers are less inclined to think th‘é~
' : . c ’ : ,
‘oroblem serious c~, if serious, a federal problem. Other'"businesses"

besfdes)education djsplay cycles of boom and bust, but only'occaéioﬁl

ally is govérnmenta1'action-thought to be an appropriate response.

Regarding Cangressional attitudes toward the "public good" of
federally suppqrted university research, House Staff hember.thn

_Holmfeld notes: -
In recent years, however, the pendulum has begun to swing
back once’ again--the result of no single issue but of a
pervasive sense on Capitol Hil1l and among the public that
our money could be better spent..,Some observers doubt that
much current research will ever prove useful.,..The qugstitn _
'is whether a large percéntage of scientific research p1aﬁed \
in the common reservoir of knowledge ever emerges again.

' Evep research speéificaiégzgsplied to policy questionsiié quqstioned-~

‘even by applied researchers.5 The }golden age" of university research
in_the 195C s and 1960's is now frequently viewed as an overexpansion:
too much wi; promised, tod/ajickﬂy, by too many academicians. So,

when university men pow complain of an impending decline, it is no

/

3"A report that underplays. the highly visible and-personally often

tragic problem of unemployment and underemployment risks the label of

" cover-up, the more so as.the claim was made that the indicators would *

reflect impacts_on the 'quality of Jife.'" Gerald Holton, The Scientific
Imagination: Case Stlidies, Cambridge, Cambridge University Press, |§X§, p. 210.

4John D. Holmfeld, "Dilemmas down the Road," Wilson Quarterly, Vol. II,
*No. 3, Summer 1978, p. 76-7. '

5For an example amoﬁg many recent works, see Laurence Lynn, ed., Knowledge
and Policy, Washington, D.C., National Academy of Sciences, 19]8.

.
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wonder that ‘many po1%cymakers'hre'skeptical. Is the:deéane reaJ?‘
When will it impinge? How will it affect research and teaching?
Why cannotiuniversfties take the necessary steps to éme1ior;%e R
the prdblem5 If the federal government could do someth1ng to hqﬂp,
how could it be sure it would not create yet another self- perpetuat1ng
"temporary" .ure? | |

In this c imate,.university’officja15gnu$t be especially hard- .
heg?ed.‘ Thejr*descriptibn.of the pbssjble trénds and the consequences
shbﬁid stress the unknowns and uncertainties. Hypbthesjied reia;ion§~-¢

for examples, betweer dec]ining numbers of academic jobs and a con-

sequent decline 1n the proportion of the very able enter1ng academ1c

careers--must be put %)front and exam1ned carefully, rather than

~

-assumed to be s1mp1e facts. A]ternat1ve po11c1e§“must be out11ned without-

oversimplifying dr,p1aiming'too much. Thede obvious warnings are
T - . 1 R
worth ¢ 'ting only becau e marv current analyses seem to overlook them.

Tnis paper examines some of th% current evidence on the prospec-
tive decline'on'the Tabor market for Ph.D.'%i- It focuses not on’ the
\aggrégate problem of unemplovment that may ensue,lbuf on the effects
of the decline in academic hires in the qqanfity and qdé]ity of '
sgho]arsﬁip and research.
A%ier posiég "the strong argument” for considerihg this issue a

hatter‘for public bo]icy; the paber in turn examings,the'argument's

four components: ‘ ’

L- 2N
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e Basic rg;;arch is a "publjc good," in whose production

’

American universities play a critical role.

e The cUtback in doctoral h?riﬁg Qi11 weaken basic research,

through a reduct1on in the sc1ent1f1c and scho]ar]y work-

4

force a dec]wne in qga11ty of those enter1ng that workforce

and a lack of viqor resulting from a d1spnppovt1onate Tack
b .
of young scientists and scholars. -~ ¢

?

) Universifﬁes cannot (will not, should not) overcome the

.preblem themselves (as, for examp]ef/by simply hiring more)

t

young scientists and scho]ars)

Certain gavernmenta] act1ons cou]d greatly: ame11orate the
’ S
problem, w1thout creat1ng new prob]ems’or forego1ng too

many benefits {as, tbe benefits of thosejwho—wou]d-beéeh.D.'s

enteriqglother socially useful occupations).
* >~
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‘ chﬂdbirth and that a "baby boomlet"

. eighteen-year=olds,.but -they also dep nd om pther variables.

. . . .
\ - ' ‘ .
. Yo 1 ' '
.. .When_an organization is wunable to attract outstanding
~ new participants it suffers a reduct#n in the input-
-~ of new ideas and in the supply of future leaders. . As
a result, the cadre of experienced people available
for promotlon to the top positions inythe organization
may not tontain the number of .high qu§1ity individuals
~desired. The univegsity may be forced to look outside
for individuals for top prof ssorships, for example.
Thus, the probability of attdining-a top post for-
‘those within the organization is reduced further, and .
the job of'attraeting bright®ysung people_into the
,organ1zat1on is made even more difficult. 6

The nUmber of Amer1cans of college age——say, thpse e1ghtéEn
years old--is" easy to pred1ct for every year up fo e1ghteen years

hence. Beyond that po1nt pred1ct1ons are shaky, part1cu1ar1y

because some expérts be11eve that many women are now.postpon1ng

ay be on the'way 7 Figuhe ]

te

several projections of,what m1ght ha en’ thereafter As an examp]e,

percent less than in 1975.

- ~ L]

Undergradhate enrollments are a flunction of'the number of

Partic1patwon rates among elghteen year- o]ds have var1ed over time;

they seem to’respond to econom1c forces such as co]Tege costs, earn1ngs

d1fferent1a15, and the opportunlty cost of foregone earnings while a

8

student Experts disagree . about future rates of part1c1pat1on“

g

-Richard M. Cyert, "The Management of Universities of Constant or-
Decreasing Size," Public Administration Review," Vo1.38, No. 4, Ju]y/

7Arthur A. Campbe11 "Boom to B1rth Dearth and Beyond " The Annals,
Vol. 435, January i978.

8For example, Richard.B. Freeman The Overgducated Amer1can, New York,
Academlc Press, 1976 ~ .
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} | Council on Education, Washington, D.C., 1978.) - 14 e

- Bowen pred1ctswﬁ‘Boom dur1ng the 1980"s and 1990's due to much ’

higher part1c1pat1on rates, he bases h1s argument on thg greater -
' %
1mportance’of h1gher education 1n an 1ncreas1ng1y "serV1ce ~oriented”

1
¢

- economy.9 Q;hers "note a recent de’]1ne‘1n part1c1pat1on rates among

S .
.

co11ege aged youths. . e

‘ TKS faTl in enro11ments from.the- m1dd1e and upper 'classes
represents a maJor chaffge in the traditional pattern of
‘ 1ntergeperat1ona1 mobility;-for the first time, large
o numbers_of young perSons appeared Tikely to obta1n less
- schooling and q8tent1a11y Tower: occupat1ona1 status than
their parents.

LI 4 4

_~0ther factors wi.l a1so affect enro11ment in un1vers1t1es

3

Otheg,.age gr ougs 1ncreasfn\jy attend co]1ege 1evel tourses, espec1aﬂ1y

on"a part-time. bas1s Future pred1c¢1ons are, to my'know]edge

¥

°unava1Lab1e. ore1gner are 11ke1y to become an 1ncreas1ng1y large
_proportion of the co]lege popu1ation p In 1976-77, the most recent
year- sy which fﬂgures are ava11ab1e fonngn students enrolled in

-

u.S. 1ncreased by 13 percent to-% tota1 of 203,000, In the past

-

decade; that number has more than doub]ed.]1‘ Again, pred1ct19ns
. ) - / ’ ] ' .
of future enrollments do not seem to exist. Studies that overlook 7

“growth in these two sources of students, however, prooab1y under—

estimate future enrollments. , _ o

-
*

9Bowen avoids flat predictions, but argues that "thé higher educatfon

. 1ndustry m1ght well double or treble in size during the balance of ‘this
century." Howard R. Bowen, "Higher Education: A Growth Industry?,"
Educational Record, V01 55 No. 3, Summer ‘1974, p. 157.

i10R1c ard B. Frégman, 'The- Declining Fconomic Value of Higher Fducation
and the'#mer1can,§oc1a1 System Aspen Institute for Human1st1c Seudies,

9/6,, p. 8.
] A1fred C. Ju11an and Robert E Slattery, Open " Doors 1975/6-1976/7,

1 4

New York, Institute of International Education, 1978, pp. 5-6. ~According

to another ‘recent repgrt 256 doctorate-granting 1nst1tut1ons i the

United States enrolled more than 76,000 non-immigrant foreign students

‘from developing countries in 1977- 78éﬁ1gher Educat}on Panel, Scientific
0

and Technical Cooperation with Developfing Cquntries, 1977-78, American

5 L ]
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Allan Carttenﬁs sevénal projedtions bf adﬁ(ii?te undergraduate'

(3

‘enro]]mentslare provided in F1gure 2 “Figure 3, provfded by Roy

‘Radner andtChavlotte V.. -Kuh, places the decﬁ1ne 1n perspect1ve by

: ‘N - a
‘ compar1ng the1r project1on with the extraord1nary growth in env@l1-

ments that took place in the 1950's and 1@60 S, At7the lowest point,:
enro]]ment is sti]] above any enro]]ment f1gure of 1975 or befdre.’
During the 1960's, "a 50-percent increase in }ess than a decade in

the size of the COTIeges was accompaniéed by a'mgre than 100-percent

n12

increase in the size of the graduateAschools. (In°faet, between

1960 and 1970 graduate enro11ment grew by 153 percent 13) The

dec11n1ng picture of most of the 1980's and 1990's 'is especially

o~

hard for - un1vers1t1es after having expanded SO eﬁormously in the
1mmed1ate past.
Other sorts of enrollments also affect the job market for new

teachers. Figure 4 gives Cantter s "best guesses" for several k1nds
of enrollment figures over time. '

e S O 4 .
i It is worth emphasizing what several éxperts say about the un-

certainty of these projections--uncertainties that are often by-

: /
passed in quick statements of the issués, and occasionally glossed
over in longer treatments. Kenneth Deitch writes:
: v

| TZNathan Keyfitz, WThe Impend1ng Crisis in American Graduate Schools,"
The Public Interest, Vol. 52,-dune 1978, p. 90.

*' Allan Cartter, Ph.D.'s and the Academic Labor Market, New York
McGraw-Hi11, 1976, pp. 74-5.

15
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-~ (Cartter, 1976, p. 67) o g : ‘
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Note: Cartter said: "...the author feels at this time that C is

the most likely enrollment path, that B and D are within a reasonably

high probability range, and that A and E are rather unprobable extremes"
(p. 65). For a description of the altneratives' assumptions, see pp. 55-7.
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What. is in store for enrollment? This question =~ . , .
. brings to mind the-answer once given to the guestion,
N . “dhat will the stock market do?" The answer--the only
. ~answer in which pne can have great donfidence--was, "It
will fluctuate.” Obviously no ene knows for:sure what ‘ C e
will happen to enrollment. The range of poss1b111t1es ]4 B
receiving serious attention contains enormous variatj

?gﬁyﬂ:_Professor Nathan Keyfitz dec]ares that the e§han§?on or cdntract13!ﬁ9

of higher educat1on is "anyone s guess" (private conversation). .. R
Froms Enrollments to Hiring o
Y . . 0

‘ , The uncertainties become even more pronounced when one tries

to reason from enrollments to new faculty hires (and from enroll-

Iments to tenured openings). First, we'shall examine some general ideas
Ibeh1nd the 11nkage of enro]]ments to academic JObS Then,'mn the
context,pf the most recent and soph1st1cated aggregate proaect1ons,
performed by Luis Fernandez, Char]otte V. Kuh ‘and Roy Radner,” we

shall attempt to specify the uncerta1nt1es in detail. PFOJeCt1QnS}
disaggregated by academic field or by the of univerdity are extremely -
hard togf1nd R |

} Allan Cartter, R1chard Freeman, and others compare the hiring of

p

faculty to the demand for investment goods--a "derived demand" that

P4 \

depends on the rate of change in enrollments. - Thg,tenure system is
ﬂ"

what makes the age structure of facuhty and the rate. of,£Xpans1on the
<?§h1r1né\afiﬁpw facu]ty Sevgra] assumpt1ons are

Il(enneth M. De1tg1 Some\lhpects i Econpmics of Higher Educat&p .
Sloan Commission on Governmeht and Highe r—qucation proceésed ‘January - )

1978. This manuscript “§s extremely useful.

]5Cartter, op. cit., p. 23 Richard B. Freeman, "The Job Market for
2 College Facuify," D1scus§1on Paper 596, Harvard Institute of [Economic
‘ Research, December ]977V Yp. ‘P4 -28.
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: number'who ret1Jed~-Jn symbols,

~\ '(]3)

)“ T .o N . -
important even in the simplest mode] . student/teaéher.ratios

are constant (the uSua1 number. ratio s 17 1), the number of
{

faeg]ty demanded is 1inear1y re]ated to a sing]e parmteter called

"wages," facu]ty retirement rates’ are constant and can be repre- -

'Y f

sented with-a single parameter. Then.

oy
[

Total faculty demand = (student/teacher ratio) (enrollment)
- (some constant) (wages} ' |

p ' S
d

Infpymbo}s F..= aE - bW.. New faculty demand is equal to the total

facu]ty in time t+#1 minus the total facu]ty in time t less the -
SRR

d ' / . B
Ft+] - (1 - 1) Ft = af - bW - (1 -A) F

t+] t’.

;*’ nrd

» L}

where A s the proport1on of faculty 1eav1ng’academ1a through ’

rktirement or otherwise. “ In equilibrium, Ft = cEt - bwt and. -

L

it+1"; CEtsy = PWpyya SO ’ 2 T

D amE-baner,. SRR
‘1 4l t’ .

re AE is the change in. enroliments between the two per1ods This

$1mp1e accelerator mode] makes the demand for new faculty dependent

on hanges in enro]]ments. And this 1s the reason1ng behind the

prOJect1ons of large fluctuations in new faculty hires in the 1980's
&

and 1990'5; apart from the decline, instability from year to year is

o . l
projected. - , i |

»-

L4




ﬁ" o - Before considering some estimates of the decline and the . .
1nstab111ty, it 1s worth empha51zing some of the key parameters

s - sed to connect enro]]ment to the demand fOr facu]ty student- -

~ acu]ty ratios, (re]atlve) faculty salaries, rates.for retirement

./ and "net out-migration® from. academia, the!proportion'ofanew hires gf\i

[ . &

that will not have Ph.D.'s, and promotion. rates. Thus, on top of

all the uncertainties of the enro]]ment -projections, one now faces
\ . added uncerta1nt1es in each of the other parameters. Any swngle

progect1on is mps]ead1ng, even 1n a fa1r1y simple aggregated model.

(The effects of aggregating across a11 schools, all fields, and all

scholars a]so 1ntroduces "uncerta1nty,*\a\\dlscussed latér in the

4

" paper.)

»  Luis Fernandez has recently produced an aggr
16

ate model of the
~ academic demand for Ph.D.'s till the year 2000. Fer

updated"Census Bureau estimates of age cohorts (1977 Seried

/

along w1th all of Cartter's assumptions about factors affecting. N
enrollment amopg that cohort, in order to create revised enro]]ment
estimates (pp. i4-16). Then, he varies each of the parameters
mentioned in the previops paragraph, one at a time,.over what he

\Ee]ieves a "best guess" and two more extreme.vaﬂuesl Several of

his parameters, in my opinion, are not varied far enough. And he

does not provide an over-all "confidence interval” that assumes all

.)‘ y .
IELu1s Fernandez, U.S. Facu]tyAAfter the Boom: Demographic
Projections to 2000, Carnegie Council on POTicy Studies in Higher

Education, AprfT”1978 (revised version issued November 1978), proceésed,

~v

¢
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the parameters varied at once;\\Tﬁé result -is whaf~1‘be11eve

A

AN

\

ére misleadingly precise aﬁﬁ robu;fxgétimate§ of ?gg§ggaae demand .
. Two,éxampleé of -not varying the p?ngmeters‘en;ugﬁ 2?& wbrth |

citing..lfirst, to my surp%ise at least,\?egnandez shows that in

“ 1975 even af3four-year'colleges ;nd univeisi£3es, pniy‘ébout 56
percént of full-time faculty had doctoratésf.]7 He assumes,'withOuf ]
sUpﬁorting'argument, that the highest percentage that COuld'be |
reached by the year 2000 wou]d be.65 percen£ (Table 2-8, p. 22);
and, letting faculty-student ratios é]so-yary, he assumes that the
highest doctoral facu]ty—gtudént ratio Qbu]d reach only 0.036, and
tﬁis by thé year 2000. The current figure is about 0.031;. This

: assumptjogxseems fﬁo Festrictﬁye. Doctoré] wages are 1ike1y.to
fa]]lin the 1980's and '1990°s, a tgme}ﬁf,expess supply. One might
ihagipg that\75.tg-90 percent.of new;hiééslat fqur-year'iﬂstitutjons

- would have doctoral degrees. Dgta are not avai]ap?e to enable me

’

to ca]Cx]ate the doctora]-fasqxpy-studentf(atio jmplied.
Second, -Fernandez -assumes. too Tow an-uppér.]iﬁft on what he

calls "net’quits"--that-is, Tetirements plus. the net flow of academics

)

N
L

[to gther 1obs. His high ratet 6f net quits per year_"in the peak
year" (assumed to be 1986) are|0.02 for tenuréd"faculty and 0.01
for non-tenured faculty (p. 64), For the high estimatg, he assumes

. that quit rates will rise to that level from'assumed 1975 levels of

He estimates full-time faculty at four-year institutions in 1975
to have been 370,000 and the number of full-time faculty with dactorates
at,;such institutions to have been 188,561. "Hence. . .the percentage of
full-time faculty with doctorates is 50.5%" (p. 19)--actually, to one ~
decimal place it is 51.0%. . : '
L, ;'
/ -k - 2
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0.005 aq@‘d.OZ? ﬁesbe%tjve]yﬁ-and,'questionab]y, that after

1986, quit rates will declfne and smoothly fall back to the 1975,
levels by 1955; remainingfconstént,the;éaften. Eernandez offers

ﬂo support for these‘assumpiieﬁs. Everyone'may‘eave his own

op1n1on on this matter}xbut Cartter and Freeman have shown that
"neéiqu1ts" 1ncre§se {n t1me§ of a poor labor market for academics.

A mOre usefu]\Ppper bound for the lean ;ears from the middle 1980 s'
to the m1dd1e 1990's,, 1t seems to me, is £.03 for both tenured and “
non-tenured faculty. Cartter shows that reasonable yar1at1ons in
this one variable lead to projections of new hires differing by a

. factoy of 5 or 6:by 1985 (op. cit . 170). Again, not having

the Feknendez data tapes nor his computer programs precludes a
detailed examination of changing these upper bounds.

t

Enormbous Uncertainties

Nonetheléss, using his own bounds, one can construct projections .
J .

that, in my opinion, more accurately reﬁ]ect the uncertainties. Tables -
1 and 2 ‘and Figufe 5‘provide a crude.dep{ction of upper and lowen
bouﬁds on new hires--crude not 1east’because they do not take into
account the-uncertainty in enrollment projections alluded to.earlier.
In eonstructing“Figure 5, T have aggregeted the individual effects
of the var%ation in Fernandez' parameters,tusing his ceoice for "high”
.and "low" values for each tram‘,abie. One jggregation_was done by
.crudely assuming that-the individual percentage effects of moving each
variable to its high or Tow value may occur simultaneously. This

assumes that the percentage effect oﬁhdifferent quit rates does not

/




o . ' . ’ v ’ . ‘ . -:'-' . ‘ 1 \
’ s i Table 1 )
- y J . \ )
. . PR ] -, . PR .-
PERCENTAGE ‘CHANGES IN NEW DOCTORAL HIRES UNDER FERNA DEZ' f i
Wy - VARIOUS "HIGH" AND "LOW" ASSUMPTIONS S . . —
. s , . . . . oo B . v
. . ‘. \ . v ' " '
. Lo | ~"Low" {-X%) , £ ~"High® (+X¥) - >
Mand, Non-Tenured Tenured Promo. - + . Promo. Tenured Non-Tenyred Mand.
' Year Retire. Quits Quits Rate "~ DFSR .,  Baseline ' DFSR Rate ., Quits Quits o _ Retirg.'
1976 .0 +2 ] 0 8 ‘9,300 - 70 .2 § 7.0
. 0 1 2 0° “1\ 79,200 7 0 “3 10 0
2 4 ) 2 0 10 . 9,600 8 1 ) N L)
. 3 6 3 1 - 10 - 10,600 8 1 € 12 )
1980 . 4 9 4 1 n 10,700 8 2 8 14 2
. 7 13 6 ] 13 9,500 0 3 H 7 18 3
7 16 7 2 14 > 9,300 n 4 14 o2 4
8 22 10 . 3 18 7,800 . 13 7 27 27 4
9 52 13 5 20 » 1,200 15 10 . 28 Y "4
1985 12 18 8 26 5,600 20 20 36 42 6
12 33 19 10 26 ) . 5,700 200 26 36 39 "6
9 22 13 9 1\ 2] - .-7,300 .16 23 - 25 .27 4
8 16 10 . 7 18 8,900 14 20 19 20 . 3
6 12 7 - 6 16 10,200 12 17 14 17 3
1990 N : 19 10 8 23 5,800 18 - 26 - - 20 28 5
4 .
19 24 . 14 N - 33, 3,400 26 37 28 © 40 ) 9
21 15 10 10 30 s 3,500 23 36 ' 20, 30 10
14 6 5 7 22 5,100 Ry 23 10 .16 7
.. 10 2 2 5 « 18 6,500 13 16 -4 10~ 5
1995 . 8 - 4] 0 4 17 6,000 13- 15 14 9 4
‘ > . . | oL N > N X
7 0 0 3 15 '8,300 1N 1 -2 0 , 3
5 %0 0 2 13 10,500 10 9 -2 0 2
4 . 0 .0 1- 12 14,200 . 1o 6 -2 0 2
. -~ 3 a +1 ] 13 ¥5,000 - 10 5, -2 0° 2
2000 3 0 +) 2 13 15,700 10 3 -2 0 2

v

- " ° L :
Note: A1l figures have been rounded.. DFSR = doctoral faculty-student, ratiio. Bromo. rate = rate of promotion to- tenure, -
Tenured quits = estimates of net outflows of tenured faculty through retirement or leaving academia.- Non-tenured guits
are defined correspondingly. Mand. retire. = estimates of the effect’of different university reactions to the chana2 in
the mandatory retirement age (the "high" estimate assumes that the effective pattern of retirement “is not changed from
the current one). « A1l assumptions and estimates are Fernandez'. Note that.uncertainty ir enrollment figures is nct
included here, v - - : )

: \ 5 e o = . | Ty
] 2 :; . . A .
FullToxt Provia q - . )
: e

r b . : . x
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Source:

not included here.

vu
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Note ‘that uncertain}y ir enrollment figures ‘is

o ) ok e ®
| YA ' ' C. N o
,f]p* . T , . e .
* '_ . - o o . .Tab.]ﬁ 2 ¢ )
I | COMBINED "HIGH" AND “Low PROJEC qONs OF NEW DOCTORAL ;
N ' . HIRES BYfFOUR:vEAR ACADEMIC INSTITUTIONS |
- . (Low) N ) - . (High) .
Additive Mu]tipjicative "Multiplicativé Additive
: Low Combined ' ¥V Low .“Combined | .: U “tombined High Ailfi Combined High
»  Estimate _ (%) - Est1mate .Low (%) Baseline High (%) Estimated High (%) Estimate
1976 7 g.600 -7 8,600 -7 . 930-. 18 11,000 17 10,900
©.8,100 212 8,100 7 © -12 F. 7 9,200 21 11,200 ~20 11,000
. 7,00 -1 8,000 -7 75 9,600 -~ 28 12,300 18 . 11,300
: 8,000 = .-23 8,400 , -2) 10,600 ° 3 14 000 28 13,600
1980 7,600, , -29 7,900 -26 10,700 38 14,800 34 14,300 -
5,700 -40 6,200 -34 9,500 53 14,500 45 .13,800
5.000 -46 57700 ¢ -39 9,300 W g6 15,400, 54 14,300
, 3,000 -61 4,000 , - 449 - 7,800 92! 14,900 - n © 13,300
1,900 -73 3,200 -5 . 7,200 N4 15,400° 84 713,200
(1985 0 -100 « 1,800 © <69 < 5,600 195 16,500 124 12,500
- ; " . ——— - - —
o -0 ;.7 1,800 . -68 5,700 203's 17,300 2127 12,900
1,900 -74 3,200 *.. --56 7,300 136 47,200 95 14,200
; 3,600° -59 - 4,700 -47" 8,900 Jo1 17,900 76 15,700
5,400 -47 - 6,200 -39 10,200 - 80, 18,400 63 16,600
1990 1,700 -1 2.700 -54 5.800 . 140 13.900. 8 10,800
. 0 -100 1,100 -68 3,400 237 11,500 140 8,200
500 -86 1,300 62 - . 3,50 = 1¢7 10,000 119 . 7,700 -
2,300 -54 2,800 -44 7 5,100 « 96 10,000 73 . 8,300
' 4,100 -37 4,800 © 233 6,500 57 10,40 43 9,600 .
1995 4,300 28 4,400 -26 6,000 49 8,900 42 8,500
6,200 25 6,400 23 8,300 24 10,300 23 10,200
8,400 -20 8,500 -19 10,500 20 12,600 19 L 12,500
. 11,800 17 11,900 16" 14,200 17 16,600 16 16,500
- * 12,600 -6 ‘- 12,700 16 .- 15,000 15 17,300 15 174300
2000 12,900 -18 13,100 . -16 15,700 13 17,800 13 .. }7,800
Author's computations based on Table 1.
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depend”?n the percentage effecté of different doctoral student-
%acu]ty ratios. Epr examp]e,'consider 1991. If,'as Ferdandez -
posits, 28 percent more Ph.D.'s are hired when tenured facquy

quit rates are "high" rather than "mediwm'ij/ﬁgﬁxgzh\if 26 percent
more Ph.D.'s are hired when the doctoral faculty-student ratio is
Jhigh"rathe;'than "meddum" (p. 38):/Ehen fhe‘effect of both being
high instead of medium is assumed to be 1.28 x 1.26 = 1.61, or 61

perqgnt more hires. Such adjustmenté were made for all the

parameters that Fernandez varied singTy, and the'results are the

high"and low mu]fip]icﬁtive projéctions.18' Another aggregation was

done by simply agdihg the percentage effects rather than multiplying

7 -

them: these are the high and low additive projeciyons.
' /Pigure 5 shows more accurately than any of Fernandez's graphs

" . just how uncertain the projections are (contrary to his claim that

they are "fairly robust," p. 4). When one adds to this result the

fatt that this projection Rsumed no uncertainty in enrollment rates,
. one appreciates that even fairly simple, aggregate projections yield

“enormousgly different numbers. This is, I believe, an important lesson.

-~

Problems of Aggregation
After spending this effort on an aggrégated model and ascertain- ~
ing ite large uncertéintieg,‘it may be frustrating to the point of

of depression to note that, by aggregating and by ignoring

| L 4 . s
“~ \\ . lgTHe assumption of independend% may be critigized for variables like .
- . "tenured quit rate" and-"non-tenured quit rate." However,.this does not

\ ne egsarfl¥ affect the procedure employed here. The upper bound may stild
. pe precisely the .case when both are high, and an estimate of the effect
* Of both being high may plausibly be by aggregating the two effects in
the multiplicative way described in the text. In the absence of Fernandez'
detailed model, this ‘crude aggregation of uncertainty i¢ perhaps the best
. _ way to indicate the lack of robustness in his-projections.
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many market responses, the model 1ntr05hce§ further inaccuracies

Yl
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g R

™ and biases d¥yhﬁﬁ;6wn size. If is worth.stressing a few of them.
First, agéregaté models Tike his and Cartter's group over
A' fields. Yet, it-is known fhatflabér market conditions; on both
* the demand and supply s{des, are dramatically different in, for :
example, physics and History. (More on this point be]gw.)
Second, the mode] assqmes'that.whai happens in one four-year
_ college or university is what happen§ in ahother.' "Since oﬁr

figures are aggregated over all four-year institutions, most insti-
) \

LY -

tutions must be decreasing their staffs" (p. 33; strictly, Fernandez
should say "all"). Fernandez admits::

(T)here is no reason to believe that our aggregating
over the diverse array of types ‘of -institutions--each
with different growth patterns, age distributions of
faculty, mixtures of teaching and research faculty, -
links with non-academic employers, .concepts about
tenure,- preferences for new doctorate faculty versus
experienced non-doctorate faculty, etc.--introduces

- only "second-order" erfor (p. 145). o

More likely than uniform behavier is, say, 200 universities yjth no
‘drop at all in enrollment and another 200, perhaps mostly gméll
colleges; going out of business altogether.” This alternative.to

an equa]Lsized cutback at each school has quite different imp]ication§

for tenured "quit_rates," faculty-student ratios,20 time to tenure,

IgAt the beginning of Appendix 3, Fernandez says, "Once we are confident
that we have done as careful and accurate job of inferring the likely
consequences of a world operating as we have posited it, we can go on

to the more formidable task of criticizing and amending our simplifica-
tions of reality" (p. 145). Unfortunately, the monograph never does

go on -to that task. ' ’

20Fernandez cites Radner and Miller, who showed "signhificant correlations
between institution characteristics (i.e., the fraction of faculty with
_doctorates, the quality of the raduafEbbrogram, and average faculty salary)
and the student-faculty ratio" ?p. 17; Roy Radner and Leonard §. Miller
Depand and Supply in U.S. Higher Education, New York, McGraw-Hi11, 19755.

30 -
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and the attractiveness’to new entrants .of the avai]ab]e.jobs.
Third, the differential quality of new Ph.D.'s is ignored.

As Fernandez puts it: "In the termino1ogy.pf MarkoV theory, we

2 . ‘e

are '1umping' over dua]ity" (p. 128). As discussed below, this
strong assumptioh needs to be broken down before the academic

effects of a hiring cutback can be eVa]uated | -

-

; ./ Finally, the mode] assumes what seems to be rigid and short—'

sighted behavior on the part of colleges and un1vers1t1es as we]l

as by the pursuers of new teaching jobs.‘ Radnem and Kuh make much
of tge’iuStabi1ity.1n the numb®r of new hﬁmes per year;-uhich is
driven in their model a;leernandez' by fluctuations in the birth
rate. They call for a federal program td smooth out the demand (as
we shall seehlater 1n the paper) To obtain such f]uctuations;l

/(‘ L3

universities must be assumed to act myop1ca11y, w1thout regard to
ko

any estimate of next year's Job opep1ngs Universitiks must be assumed .

>~

not to vamy facultyéstudent raﬁios in response to the short—termk
jumps, leaving all the fluctuationfon the hiring side.« Ph.D.
students must be ‘assumed nut to postpone or advance their degmee
date based on iange year-to-ycar shifts in the market. And the term
"lgst generation " may gncorrectly 1ead'readers to infer that a new
Ph.D. who, 1s not hired immediately upon graduat1on will be Tlost to
‘the academ1c market foreve> But the person not h1red“h a lean

year 1ike 1986 or 1992 may simply wait another year or two, when

according to the pﬂBjections, the need for new Ph.D.'s should be much

-
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_Lgr'eater. The result of foresight among un@ officia]g, -aoc-

b toral students; and new Ph.D.'s should be a much smoother curve for
new hiregﬂthaﬁ_ggrnandez,.ﬁadner, and Kuh posit. (Iqsofar as much -
of the worry reprééented in Radn&r and Kuh's 9ﬁalysis pertains to

. fluctuations 1n démand more realistic assumptions; and active steps

td educate univers1t1es about yaar- -to-year swings in enro]]ment may S
14

lessen it. )21 : S

Before 1eaving‘Fernéndez' projections, it is worth citing his'
aggregate estimafeé of the number of.tenufed o'penin'gs.g'2 TaB]e 3 o l'
rounds off the figures given by his baseline a;sumptions.* Notice, |
too, ﬁow.the probabi]ity of obtaining tenure vafies over time. These .
are the only projections of tenured openings I could find in the p?b~
Jished literature. 1t should oW 0 without saying that they ave ' .

~subject to 1argeAuncertainties: Yetifement rates, swings in student 3

,.
o

interests, enrollment rates, and so forth.

1

'Disaggregated Rrojections

B Proaec{1on§‘disaggregated by field.or type of institution are rare.

\
//Severaf‘researchers are work1ng on this problem, but I have seen no

. such proaectjons to date:

[ 4 ~

: :Thﬁg observation is not weakened by the fact that, in the boom years
-of the 1960's, and before, hiring did show wide swings from year to '
* year. -Bepavior-in‘a decline, especially when aided by prior information
~about, the yearly f]uctuations, need not be,so erratic.

2,ZFe\r-nandez, op. < t., p. 32.
e JEEE \
’ '{" v .




CTable3s’ s

<THE FLOW OF YOUNG DOCTORATES-LUTO,%HE
TENURED RANKS AT FOUR-YEAR INSTITUTIONS

\f_‘

Newly Tenured

Yearl Non-Tenured ?acu]ty_ , Pfomotipn Rate ;Faculty
1976 59,000 o 0.19 . 11,000
1980 50,000 - -~ 0.14 7,000
1985 36,000 - - 0.10 4,000
1990 37,000 © 02 . 4,000
1995 32,000 004 - 4,000
2000 " 61,000 -+ - 0.10 . 6,000 -

Note: -Figures rounded from Fgrnandez, op. cit., Table 2-15, p. 32.

Christobﬁ von Rothkirch has recently cohﬁ1eted a fixed-coefficient
) 4

23 It doeé not, however, address

model disaggregated by a&ademip area.
the question_of'the market for new doctorates.: What makes it worth
meﬁtioning are fhg'difficult:‘perhaps inherent prob]éms of making
disaggregated projections in times of change and in the absence of
sufficient data. “

At thé heart of his model are two assumpt1ons (1) First-year
graduate enrollment w111 deve]op aceord1ng to a1ternat1ve 11 in Cartter S
aggregated "market response model" and (2) the choice of field and rates
of degree pomp]etionlwilT "asymptotié%]]y" follow the trends effective
23F1e1d Disaggregated Analysis: and Pro;ect1ons of Graduate Enro]]ment

and Higher Degree Production, Carnegie Council on Policy Stud1e% in
Higher Edhcéfion October 1978, processed.

(ﬁ,
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‘from 1969 to 1975 (p. 31). VoﬁyRothkirch is properly cautious in
his cohfidence in such extrapolations, espec%a11y béyond the next
few years. Perhaps not surprisingly, given hig bgs4e\stuﬁptions,4
~von Rothkirch's extrapq]ations nconfirm hypotheses already raised in
g]obgi models* (p. 43), aithoughAﬁkd)isaggregation with respect to
academic fields is esbecially necessary if admodel is used for the | .
"evaluation of policies and the analysis of bo1ic; 1mbacts" (p. 3).

Von Rothkirch's extrapo]ayioqs-are not fully consis?ent with a market-
based model, which has students select fields and’complete.dégrees
strictly acﬁording to the re]aii eaeconomic:reward§ of doing so. "As

a possible exp{anation for these Yindings we aﬂreadyfmeﬁtioned students'
‘concern about actua} probiemg of 'their physical and social environ-
“ments" (p. 43): students study subjects that are academically interest-
~ing or socially useful, as'well as consideringAprofitability. "This
hypothesis is, of course, to be tested by means of a disaggregated

model," the monograph concludes in its last sentence (p. 43).

Conclusions Concerning the'Rrojections
_The admirable energies of these researchers have provided an
important 1essgﬁ. Projections of labor market conditions are extremely -

difficult to-produce and,“upon completion, almost 1nevit5b]y contain an

L3

enormoud” amount of uncertajnty. This point hgs been,made repeatedly

in assessments of previous labor market projections for scientists and

for teachers, as well as in evaluations of the state of the art.24

4 ' » : u
z'For example, see Anthony Pascal,.ed., Policies for Mid-Life Career
Redirection, The Rand Corporation, 1975.
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This?is not a plea for qgnostjcism;' The argument can be made

. that;ihe 1abor market fbr'Ph.D.'s‘mgx'shoy a dramatic decline over
the next twenty yeans.. fhe question then must be ésked,'"What

would the effects be?" Interestingly but perhaps not surprisingly,
much more'éttention seems to have been paid to estimating the number

e '

of hires, as compared with énalyzing why anq how such a decline would

hurt. , - : , "

An‘imp]icfi 1ine'of reasoning behind many of the expfessions of
concern runs something Tike'this:‘

(1) Reseafch, especially so-called "basic" re;earch, ig a public
good. So, perhaps isthe "health" of America's uﬁ;versjty
system. - |

(2) A decline in faculty hiring, especially of young people,
will harm reseérch‘anq/or Qi]] harm the health of American
univefsities.

(3) Universities cannot (will not) act effecti&e]y to alleviate

‘ that.harm.q

A d

(4) Therefore, govérnmental action is prima facie justified.

This is what I will call the "strong argument" for governmental concern.

The logic seems straightforward, but both COncebtuaf complexities and

2

empirical uncertainties abound. Thehnext sections of the paper attempt

to analyze them.




&

Less than 40 years agg the science -government relation-
ship underwent a radical-c ange It may be on the verge of
changing once again, as th pr1nc1p1e of government support
of scjence--mainly in the’ un1vers1ties--comes under increased
scrutiny. - Even if it dogs change, we should not forget the
resilience of American science, which’moved Erom obscurity to

. the front rank in scarce1y two generations.

1

The tang]ed subJeet of’ un1vers1ty research as a pub]ic good is
exp]ored 1n a number of recent documents. There is no néed to
" recapitulate here what others have said on this interesting and .
difficult topic. )

‘
3

Several distinctions may be useful to raise‘nonetheless. First, .: R

X ( | it is more difficult to make the "public good“ argument for basic
research in fields like education}and the social sciences than it is Y

- in the hard SC1ences—-and the cg’e for history and the scho]a ly
humanities may be harder st1H.26 Professor Ernest May.'for ex mp]e, -
explains that progress in the humanities and the'sciences-is conf-
parable "only %n very unimportant respects." In science, know]edge
qu1ck1y becomes obso]ete, but h1story is not easily superseded; a

: "1ost generat1on" may not therefore imply 1ost know]edge May believes
str John Holmfeld, Staff Member ot the House Committee on Science ano
Technology, Wilson- Quarterlx, op. c1t ey P. 81 ) -

265ee, for example, the recent Rockefeller Foundat1on monograph -
Coming to Our Senses, and my "Justifying Basic Research on Educat1on,
M?nerva,‘yo1 XVI, No. 3, Summer 1978
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it is hard to"make 2 st;bng case in Cong}ess for public funding of
research in history and the huménities.?7 The argument that some
minimum number of American ﬁistorians is necessary to preserve or
to transmit a field i possiﬁﬂe, but it.must consider the preserce

o

+ of scholars abroad and somehow define what "bréserving" and "trans-
mitting" mean. | )
' ~Second, although Americaqﬁunivérsitﬁes have enjoyed a ﬁgo]dgn ~ o
age" oﬁ growth énd expanded funding;_ii is, according to experts;
.fdiffic;1t to say that the quality of American scieﬁce'and schotarship '
grew proportionately. Amoag 6ther issues,‘entering tﬁis d{fficult | :
area would 5nvoﬂve detailed citations o; the attainments of scientists
from other countries, who, despife lesser number§ and 1oweere;els 5f
\) , funding, often have proportionately greater success.
Third, one must'éxpiicit1y face the questfon of the losses if ‘
there weré_d temporary decline in science and scholarship.nationwide, *
One question is the resi]iehce of the-scientific and stho]a*]y
_apparatus. One historian of science believes it‘ié quite rqbyst.
"{f there were a crisis," he explained'in a private conversation, "it
would be‘remediable rafher quick]y.t He'qjted tﬁé example of chkmistry
in Germany in the 1880's and the period after World War II., I% there
were a decline in the 1980's and 1990's, it would be fairly easily
reversible. These assessments are bound to be controversial, but
simply to assume the cgntrary woufd seem unwise.
v , . '

Private conversation.

k4




IV,
On the whole I.believe that I may, without fear of con-
tradiction, affirm this, that of the good books now extant 4
in the world more than nineteen-twentieths were published .
after the writers had,attained the age of forty. If this
be so, it is evident that the plan of my noble friend is
framed on a vicious principle. For, while he gives to |
* juvenile productions a very much larger protection than , .-
they now enjoy, he dogs.comparatively little fgr the works T
of men in the full maturity of their powers... o

o A dec]jne'in'thefhfring of new faculty could have several effects
}//\\on research. (The possibile other effects on the "health” of colleges

and universities are-discussed below.)

First, there is what‘mightybe called the pure numbers ef%ect:
as a factor of prbduction is cut back, output aeclines. The issue
_ is the amount of productivity 1o§t;:in particular, can one assumé,,
as mani‘current 5rguments seem to do, that cutting the number of new
Ph.Dr's (or tqtal fécu\%y) by X percent(reducés research outéut by
the same percentage? Nhé§ would be the loss?’ ‘ |

. \ '
Second, one must consider a quality effect. As the number of

" openings--perhaps especia]]y;\she ﬁﬂmbek of career positions in
_ universities--declines, do the Very best young people avoid the field,
even perhaps to a greater extent than their less able contembofariés?

{

* Third, one must evaluate the research jobs crg&ted as well as

those lost. Research and teaching are, to an extent, joint products.

28 ord Macaulay, "Copyright. II," Speech of April 6, 1842, in
Macaulay, Prose and Poetry, Cambridge, Harvard University Press,
1967, p. 749. The rest of the quote ii supplied later in the text.

‘Q.

’
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and outside fundS'bUy some of the research. If teaching jobs are #§

cut back but research funding remains constant, new research oppor-.

.

tunities will be created. A constant demand for research will
c;eate a'qonstanf supply of research effort. The empirdcai questions
are: thre will that Tew effort be located, aﬁd what wi]l be gainéd ' . -
" and ]ost from its new 1océtion? Here enter a number of important ) Y )
questions, %ncluding fhz'synergy between teaching and,reséarch; and \’

I

the idea of “"critical mass."”

Fourth, -there is the vintage effect, the idea tha;,_in'academia,

i"&odnger is better. Young scholars and researchers may contribute.more

to researcﬁ than older ones, eitber by Qeing more préduct?ve-and

creative or by filling 1ower-stat;s unﬁvers%fyAroles ﬁnd theréby -

eqab]iﬁg their elders to pursue their research more prodUcfjve]Xi
Evidence on these points is seldom adduigd in the literature o

‘pertaining to our problem. Indéed, in many cases these considerations

are entirely neglected.

S
The Pure Numbers Efféet v o o NG
. ~ The pure numbers effect can perhaps best be approached by begina;ng

with SOﬁe‘fdeas of e]émgntaryfmicroeéonomics. Jhe usual assumptions
regarding'production prbcesses suggést that an X' percent cutback

. ~ ' | in a Faﬁtor of production will lead to LFss.thah an X percent'tutback'\‘.
in output. There are somé constant complementary factors of production;\ .
there are decreasihg reWurns; aﬁd,'in'écience, the sociology of

- simultaneous discoveries contains the desson that ideas are often ripe.

’ ' ) L3 : L3 . .
If one scientist does not make a certain discovery, another one soon will.:

\

> ¥
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. Beyond microeconomics, an even stronger argument still may \

1

be made, based on the work of Derek Price and Jonathan and Stephen o

-

“Cote:?? They contend that in the fields of the natural and social

scieénce they have studied, important discoveries are very dispro-
P \ ‘ , ’ . .
portionately made by the very top researchers. For.example, in

maﬁy subfields, the top 2 percent qf researchers produce 25 percent
of thewreSearch,‘dnd their Qufput is also of higher quality. ‘Thé

evidence is gyite'overwhe1ming, and*Sth findinés'have been rep1i¥ - .

cated by many studies in.many fields. Therefore, if the very best

rema%n and weaket scientists are not cut-back, the loss'in researcﬁ'

output might be minima1. |

. Appa?eqf1y, this line of reasoning, 51though based bn'undeniabie

evide;ée, is not coppletely accepted by many scientists. There are-
conceptual ﬁrob1ems in ever assessing the argument empirically. It

F

is nearly impossible to partial out the.independent efféct -of a few

scientists on a field, since it can bé argued that their pccomb1ish- .
mentsﬁreét on the science that others,'in&1udjng the less, able, produce.
Acgprding to Professors Geraid Holton and I. Bernard Cohen, many
practicing scientists do not believé in the strong form of the Price- 7

Cole & Cole argument (private convefsétions). Indeed, Professor

g S

For example, Derek de Solla Price; Little Science, Big Science, New
York, Columbia, 1962; Jonathan R. and Stephen Cole, Social Stratification
in Science, Chicago, University of Chicago Press, 1973; Cole and Cole,

"The Ortega Hypothesis," Science, October 27, 1973.

3OIf the research funds going. to the weaker scientists who leave were -

granted to the stronger ones who remain, it is theoretically possible

that total research output would“increase. This prospect is unlikely.

More believable i$ the proposition that many college and university

‘teachers do absolutely no research, so that if they left academia (or _

were not hired originally) the-loss to research would be zero. .
.

& : .' - 40




.. Jonathan Co]e 1n a privafe conversation, said that evgn he is’

now "less- certain" about the 1mp]ications of his research .

L

well short of proposingsthat a few people carry a field, however,

o\ we must certa1n1y recognize enormous d1fferences 1n productivity \

~ L A

among scholars, and the most - producttve tend to congregate 1n the

'top one hundred (1ndeed in the top twenty) major research universities. 3] e
, " The effect of a cutback 1n facu]ty therefore W111 depend on who aré‘cut

: rather‘than simply how many To my know]edge there are no models of
N N N A 4
-y _/a\?fa our prob]em that exp11c1t1y state that the least productE#e schoo]s .

.. -7 . = \
(or the 1east productive scho]ars) wou]d,be the most likely to be

. o+

5}‘v1ct1m1zed by ‘the decline. It is ‘true that. the ex1sten5:'of tenure

B . ‘,’n‘ 4@]'?’trwts the ability of a pa“rt1cu1ar un1vem1t_y to substitute high-
L P ‘
LI \ca11ber new- taTent>for older spent bu]]ets But insqfar as university

[N

. h1r1ng.stress§s research qua11ty as a major cr1ter1on, emp]oyment prob]ems
1

' ., , are-more y\to fall on the least productive scholars and scient1sts1

< Research outpug wi]] go down by a coneiderab]y smaller proportion than
I ’ .
. a dec11ne'fh manpower (of the ‘magnitudes we are cons1der1ng) : AP
oot . . . : : '
‘ ™ “The Quality Effect ' ‘ . .

¥ >

\ Raising the issue of‘duality'brings us to a second point, which' = %
conta1ns ‘4 numher of 1nterest1ng aspects How will the very best oY
-f 5 potent1a1 researchers react to the tighten1ng 1abor market for academ1cs?

®his question 1mmed1ate]y leads to seb\ra] others, - Do future Ph.D.®

- ’ . A ‘ . ,' N . ]
. . E[See, for example, Deitch, op. cit., and Research Unjversities in the -
. . National Interest (a report from 1% university presidents), New York, :
SN * The For¥ Foundation, December 1977, (This report came out of the Sdven

';Qh;‘f‘f_ T e Springs. Conference, Seven_Springs,-New.ﬁbrk.) .

" 3 ’ '




in general.respond to jabor market conditiong? . Are other labor
'marketshbesides academia‘important in the :ois1on to.pursne a

Ph.D. —-for example, the market for scmenéggis 1n 1ndustry and vaern-
:ment? Do the wvery best behave as the others do? “And can un1vers1t1es
fdentify the very best, so that outbacks 1n s]ots may not lead to a
proportiona] outhach.in the very best? An outline of some of the
eVidence pertaining to these difficult questf‘ns may be useful.

Richard Freeman, in severa] works a$ready cited, has argued that“
the Tabor market for Ph D.'s does obey. market forces, a]though with
lags and imperfectly. Future students,;he"ma1nta1ns ‘do seem to act
somewhat as 1f they calculated the fconom1c returns before d{oiding
whether and.whab tg study. However 'von Rothkirch 1n the monograph
discussed above, argues that market—basegfmodels cannot explain the
choice of éraduate fie]ds”observed in the 1970's; Tab]es-4'and 5
provide some raw datd on graduate_enrollments and PhD.'s awarded over
time for various fields. Tab]e b g1ves the latest enrollment data

Table 7-shows the number of oraduate record exam1nat1ons taken
~ at various points in the past. decade in certain ‘fields. The decline
.\in the 1970'5 in ad] fields except bjb]ogy is notable. But the SUpp]y\
of Ph.D.!s has varied }éss'in s ome tie]ds that are dependent on the

~ declining academic market than in others that are not.32 Table 8
) ¢ S . .o \ .
32,

6n the dramatic decline in graduate enrollments in physics, see
Richard Freeman, "Suppty and*Sa]ary AdJustments to the Changing Science

‘Manpower Market: Physics,” American Economic Review, Vol. 65,

2.

1]

March.1975. Cartter observes that "students in humanistic d1sc1p]1nes '

are probab]y the least we]] ‘informéd, and perhaps the 1east market
respons1ve (op. cit., p " 244), : .

-
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von Rothkirch, 1978, p. 14.
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i PH.D.'S AWARDED, BY FIELD
33322222323323333533233::::::::3:;
1965 1966 19657 1368 3
P LR R el DLl R Dod LBl L ededaddied P o op s W o o P T R L Rt ekl Adaded 4 At
AGRC 588 637 648 699 823 1086
ARCH 13 "18 - 20 30 35 36
BIGL 2097 .225 2784 3051 3299 Isus
BUSN 387 43 Lus 533 603 810
CONMM . 90 100 110 115 120 145
cPSsC +0 39 51 64 107 © 128
EDUC . 3063 3529 4079 4929 5894 6399
ENGN 2304 2614 29332 3377 - 3581 3638
AKTS 476 S04 528 684 . 734 621
HLTH 251 250 243 283 357 L56
LAW 29 27 35 18 KLR 20
LTTR 1547 1731 2122 2324 - 2595 3197
MATH 782. 832 947 1037 1235 1199
FhY 3nus u6?2 3593 ¢ :3859 4312 4390
psY 104h 1231 1268 1551 1668 1742
PUBL B4 AT 77 30 131 178
SOCS 2152 2522 2840 3184 3792 3403
PROF 273 278 337 " 327 333 474
OTHK 24 KB 24 73 ‘55 91
TOTL 18237 206521 23084 2€188 29866 32107
PH.D. FERCENTAGES, BY FIELD

-3 -3 - It e s e et sefooiiieodie S e inciie oo S =4

1965 19¢6 1967 135689 1369 1370
liadal. ndidt & X oh® iadalodialod o edadiadoBadedbainf el e Aadi ol oded L Aalakadaded il et Sl ol
AGRC 3,22 3,09 2.81 2.97 2.7 3.39
ARCH v.10 0,023 .03 0.11 0.12 C.11
BIOL 11,50 10,34 12,06 11.65 11,01 11435
BUSN 012 2,12 1.93 2,04 2,02 2.52
COMM 13 G.u9 0.u8 o u4 + 0,40 0.u45
cPSC .00 G.18 0,22 0.24 0.36 0.u40
EDUC 1€.86 17,11 17.67. 18,44 19.73 19.93
ENGN 12.63 12.68 12,70 12,30 12.33 11.33
AKTS 2.51 ,2,u4 2.29 2.61 2.U4E 1,93
HLTH 1,38 1.21 1.05 "1.60° 1,20 ,1.45
LAV 0.16 0,13 0.16 0.07 0.12 0.06
.LTTKR g.48 8,69 9.19 8.87 8369 9,95
MATH 4,29 u.gs 4,10 4.13 4,14 3,73
PHYS 16,70 16,79 15.56 14,74 14,44 13,67
PSYC 5.7} 5.9} S.u9 5.92 5.58 5.55
PUBL 0.3 0.31. 0,33 0,34 C.ul 0,55
SOCS 11,80 12,23* 12,30 12.16 12,70 11.84
PROP 1.50 1,35 1.“8\ 1.2 <3k 1.u8
OTHR 0.13 0,15 0.1 0.28. .18 0.28
TOTL 160,00 100,60 100,G0 100,00

\
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Source: von Rothkirch, 1978, p. 16.
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Table 6
i ' -
. \
T . ] . ' f ‘e
GRADUATE ENROLLMENTS, 1977-78
" i 4
tow_aﬁ? Humanitios Bisiogiont scienche
- 1.yeer * VLyesr yoar
Humbe eh:v“‘go_ilm change !
“ |votat enroliment . .
Highest offanng master$ degree
Public instiutions 1,436 53%] 10668 -8.5%] 23,963 +0.68%| 3,788 +3.0%] 2775 +2.3%| 10.134 -0.7%
Private wstituttons . 9,162 S75%] - 1479 -B4%| 10082 +8.7%] 569 —1.2% 199 +8.4% 1,877-11.0%
Tolal .. ... ..... 60.598 ~58%| 12145 ~8.3%} 34,065 +2.0%| 4.387 +2.5%] 2974 +26%] 12011 -2.5%
¢ ' ? . .
Highest offenng  Ph D. degroe ¢ . ] _
Public institutrons . 114,689 ~07%| 48857 -3 7% ] 87,165 +2.6%[35.748 +1.6%| 31.719 +1.4%]| 68.548 +4 8%
jPrvate wstitutions 201116 ~37e 18773 470 ] 41,353 +3.8% ({11618 ~ 510 15573 sa0%n| 1587 36%
j Total . 35004 ' -1.2%| 68630 - 39%].28.508 +3 1%{47.362 -0.1%] 47.202 +2.8%] 84418 4 4 8%
1 - - - .
[AN pubiic nstitutions 186.328  -22%[ 6057) 4 8% 111,138 +2.3%|39.534 +17%| M4 +15%] 76,680 +4.1%,
All private nstituliont  29.277 -4,9°120252 -48%] 51,435 +4.7% 12.185, - 4.9% 16,772 +4 95| 17,740 +20°,
Grand lotal " 195,602 ~2.6%| 80 775 -40%r02.57:x +3.0%[81.719 40 1%| 50,268 +2.6% 96u20 4370,
: -
First-time enroliment ’ '
Highest offermg master's degiree
Pubkc instituhons .. 6,586 +23%] 1919 -3.9%] 4032 +00%] 6290 -28%| ©632-202%| 1851 -08°%
Prvate institubons . 2413 -28.8%| 501 -113% ] 3,003 -9.1%]| 2080 -2.8% 72 +28.8%| 532 28 9°.
ToBl e 10.999 —8.8%] 2420 -55% | 7.035 -4.1%| 837 -27%] 704 -17.0%| 2383 --88%
Highes! oftering” Ph.D. degres ﬂ*’ . .
Public Institution® .. 20,186  +0.8%| 12534 -2.6% 21366 +8.7%] 9.086 +7.2%| 8,438 +4 7% 18261 -2.7%
Privale instittions . 3,910 ~1.1%] 5205 -2.2% [11,442 +13.6%] 3.051 .20%] 4704 +2.1%] 3970 +25%
Tl ....... e 24 096 +0.5%[17.620 ~25% 32808 +9.1%]12.117 158%]13.142° +3.8%| 20,251 - 1.8%
. {A% pubkc institutions 28722 - +13%]14.869 -28% [25.398 +5.8%| 9,695 48.5%] 9.070 +25% 18,122 -25%
AN private institutions 6,323 - 13.9%| 6.708 -3.1% {14,445 +8.2%],3.250 4 1.7%] 4778 +2.4%| 4,502 -2.6%
Grand fotal .. ... 096 -1o%po2es -20% boses sesn|ieosd s on]1a0a8 +25%] 22004 -25%

SOURCE' COUNCIL OF GRADUAIF $CHUOLS IN THE UNITED STASLS
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D Table 7 N o '
o ¥ #
NUMBER OF GRADUATE RECORD EXAMINATIONS 0
TAKEN- IN 1968-69, 1970-71, AND 1976-77 AND ‘
PERCENTAGE CHANGE BETWEEN 1970-71 AND 1976-77, |
SELECTED FIELDS - - \ A
_ ) Perceﬁ; Change
Field 1968-69  1970-71  1976-77 ©  1970-71 to 1976-77
s  Blology 9,879 14,575 18,300 426
Chemistry 4,715 5,432 4,500 +17
Economics 3,823 4,915 3,000 -39
Engineering 7,5% 8,496 5,500 ° , =35
Prench 2,402 2,587 900 -65
History 9,041 11,471 3,500 -69
Literature 13,176 15,357 §{§90 . -62
Mathematiés 6,406 7,601 13,200 -58
Philosophy T, 490 1,655 . 700 =58
Physics 4,280 4,015 2,650 T =34
Psychology 12,354 18,441 15,300 : -17

*These data were provided by Educational Testiné Service. The
figures for 1976-77 are estimates.

s Source: Deifch, ]978, P. 68
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gives tﬁe ﬁercentage of jobs for new.Ph.D.ﬂs that are in qcaéemic . '
_.fnstitutions, by specialty. | | |
| Let us tentatively suppose that, on average, thi;ﬁébﬁly of Ph.D.'s
is influenced by economic factors. Do the very bestlpotegfial'Ph.D.'s
. behave as the avef&ge ones do? Unfortun7te1y? I cﬁulq find almost no
studies that addresséd this»question., Estimates of "e]asticifﬁes of
- ' supﬁ]y"_are based on aggregates, and even they contain-diﬁturbipg‘
.%é?bmalies;33 | |
i% In the absence of systematic d§ta; I informally asked,severai
admissions chairmen from around Harvard to agsess whether their appli-
cations qhd admittees'have.been of Tower quality over the past.yédrs.

,Wj : In particular, have there been fewer very able candidates? Their answers
will not, of éﬁurse, predict what wilT Occur in the 1980's and 1990'é,
and app]icant; may behave with inefficient "lags." But it was 1nter?l
esting to note that the very best will seem willing to pursue Ph.D.'s
at Harvard. A i. ’ _ , | ('

The Qgiic thrust of “dhe resoonses is captured im anecdotes cited.

by Professors 1. Bernard Cohen and Willard V. Quine. In private

k. conversation, Cohen noted that in the Depression Era, when he entered '

- graduate school, very few jobS'existed‘for Ph.D.'s; even for scientists. -

* .
¢ #,

'EEFor example, Freeman ("The Job Market for College Faculty," op. cit.)

. X produces econometric models in -which increases ,in enrollment actually
reduce faculty salaries, though increasing employment (p. 47). He
flatly states, citing Kenneth Arrow, *that "economists lack an .ad€quate
theory of salary or price adjustments" (p. 40). On the great sensitivity
of labor supply estimates depending on alternative econometric specifica- .
tions, see Julia Da Vanzo, Dennis DeTray, and David H. Greenberg, "The

. \Sinsﬁtivity of Male Labor Supply Estimates fo Choice of Assumptions,"

B7yiew of Economics and Statistics, Vol. 58, 'No. 3, August 1976.
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Table 8 = N ‘ '
' . o ' : o L&
Where American Ph.D.’s  +  ©
. m . .
- Were Employed 1960-74 S
' Busingss and Podoral ”ﬂm
m Induskry = _government _government
Mathematics . .... v erteneneas 75.9% 1.7% 32% - . 02% 10-» 7.2%
Physics ............ errenenen © 45.4% 25.8% 11.4% 0.5% 3% S 18.4% ,
Chomistry .......... s 26.0% . 56.6% 4. 07% =~ 20% 9.7%
Eath 8Conc® ................. © 45.4% 2% ° 128% 3.0% 2.2% 13.6% :
“Engineering ................... 33.2% 46.8% 6.7% . 0.7% 3.4% 9.2%
Agricultural sclences .......... 40.5% 12, 6%“ 10.9% 2.3% 1.7% 23.1%
Medicel sciencgaa,. ............. 52.7% 18.3% [6.5% 4.0% 4.6% 13.9% )
Blosclences . AWW........ .. L., 60.8% 2.9% 3% 25% - 38% 14.7% - .
PoycholOgy ............cen... 54.4% 53% 58% - 13.6% 9.9% 11.1%
Fconomics *.................... 88.0% 5.7% 7.5% 1.3% 4.0% _13.6%
Other social sclences .......... 00.2% 2.4% 3.1% 2.0% 3.2% 9.1%
HRTRTEE .+ evneenenrnnennienn 8.2% 1.1% 1.0% 0.4% 1.7% 7.6%
Prolesslons ................... 76.2% 5.1% 1.9% 0.5% 1% 7.9%
EduCaNOn ................... . - 50.8% 0.9% 1.3% 5.4% 3.3% 30.5%
TOM b, 50.7% 14.6% 40% 28% 3.6% 14.8% .
. ' o ' ‘ § ' * \
WOMEN : . v - . ' \
Mathematics .................. 61.8% 5.0% C1.3% T 0.1% 1.2% 10.8%
Physics .........cooeniinnnn. 50.7% - 9.2% 49% 0.0% T 0.7% 25.4%
Chomistly .................... 44.4% 24.8% 41% 0.3% 23% 20.2%
Enthsdence ................. 57.7% 9.3% 2.8% 1.6% 2.4% .7%
Engineenng ................... L3 2m : 8.2% 0.5% 2.2% 16.8%
Agricultural sclences . ......... 58.3% R 5.3% 0.0% 2.1% . 23.5%
Medical sciences ... poereeees _63.2% 5.8% 5.4% 5.2% S 7.8% 12.5%
BICOCIONCes ................... ”.1% 3.3% 39% 1.6% ° 5.3% 17.7%
Poychology ................... 50.9% 20%° - 3™ 12.8% 12.2% 18.5%
ECONOMICS ................. .. 00.2% 50% ' 1.T% 0.9% L AT% T 125%
Other social sclences .......... 9.7% 1.3% 1.9% . 25% 41% 10.6%
Humanlies ................... 85.3% 0.9% 0. . 0.3% 1.3% 11.6%
Professions -............... s T TA2% 1.5% 2. 21% 6.6% 13.0%
Education .................... 65.3% 0.7% 1.1% 4.0% -3.6% 24.8%
Totdl ..t iee /70.2% C23% 20% 35% 43% 7%
. ALPAD's . -
Methematics ........... S 76.3% 11.2% %/ 02% 1.8% 74% .
Physics ..........cocoeennnnn. 45.7% 26.3% 11.3% 0.4%- 3an 13.4% . .
. Chemistry ..... e 20.1% 84.4% 43% 0.7% 20%  104%
. Emthedence ................. 45.7% 2.6% 12.7% 3.0% 2.2% 13.0% .
Engineering ................... . 33% ©wrN 6% 0.7% .3.4% 9.2% "
Agriculturel sciences ...... e AAT% . 12.4% 10.8% 2.3% 1.7% 2.1%
Medical sclences .............. 54.0% 16.6% 8.4% 4% 5.1% 13.7%
Biosciénces ¥.................. 61.9% 8.9% 7.0% 2.4% 4.1% . 15.2%
Poyohology ................. . 53.5% 4.5% 5.3% 13.4% . 10.5% 12.0% _—
ECONOMIOS ........cccvenenen. - 081% 50% 7.6% 1.3% 41% 13.4% {
Other sociel sclences .......... '90.2% 22% 2.9% 2.1% 3.3% 9.5%
Humaniies ................. .. 87.8% 10% . 09% " 0.4% 1.6% 8.5% :
Professions ... :............. . TO0% 4.8% 1.9% 1.0% 7.9% 8.5% N
EducodOn ................ . 00.9% 0.9% , 1 5.1% 3.4% 29.%
Totol ......ooiiii % 2e% 42% 29% am™ _15.2%
. * ’ SOURCR: A CENTURY OF aoctwri.g.“ PUBLISHED BY NATIONAL RESEARCH COUNCIL
From: Chronicle of Higher Education, December 4, 1978.
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- Yet, the process-of self-selection was beneficial; those not
w ‘ "

strdngly‘motivateﬁ by the pursuit of knowledge would not enter;
-scjenze and scholarship were none the worse for fhe experience.
duine, in a 1974 article, makes the same point by favorably comparing
the (necessarily) ascetfc academician of the 1930's'with,the gcoﬁomi- «
cally motivated one of today.34 e ‘ &
For example, Professor John T. Tate, Chairman of Graduate Admis-

sions in the Department of Mathematics, be]ieveé that the quality‘of ‘
app]icaﬁts is not declining and, if anything, that the effect is the
opposite. He noted whimsically' that there is no reason to do math -
‘unless it's\ the only thiQﬂQEE? cah do. Ten or fifteen y%Frs ago,‘he ‘

said, Harvard got\people who did not belong in math. The Department

admits about twemty graduate studepts from around one hundred app]iéants;
the'number of app]icant;_may‘bé séhewﬁat down, but the Department still

gets fﬁé cream 6{ the crop. In $cieﬁcé; he 6pined,hthe very best,

students are those that just love the subject, even if they are going

to starve. The boom ;;\;hé 1960's was overdohe, he said; it was an
;rfif}pia] state. - ) | T b
| Profe;sor Sheldon Giashow, Admissions Chairman in fhe'Phyﬁfcs

_ Departhent, ]ikéwise said that no trénds were visible -in the quality Cos
. of applicants or admittees. Aboutififty Students have been admitted

from abdut two hundred and twenty'app]ican}s in each of the past seven

years. The "very best studenis" are still coming, he noted. Since the

1960's, he said there may have been a dec]jne in the less qualified

clasé of applicants, but this drop was for the better. | .

3|Quine, "paradoxes of Plenty," Daedalus, Vol. 103, Fall 1974,
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‘Pro ssor 6. B. Evans, Director of Graduate Studies in the
Eng]ish Department said that there is a feeling abroad 1n the ,
humanities that the very best will not apply because of the job market,
but ti1l now he has not1ced no decline in the qua]ity of the students
admitted 1n his Department "Goodness knows - we have no shortage of
top app]icants," he said. The standard of the graduate students in his
Department is as good as he has known 1t in eleven years ‘here. The
app]iéant pool has dropped from around four hundred a few years ago,

Yo under three hundred now, "but.I think on the whole this i healthy:

fewer who don't know what else to do besides graduate school in English

now apply." Professor Evans said the "overexpansion" in the 1960's

was fueled by inporrect prediction of job surpluses in the 197o'§ and
1980's. "The result was a lot of shoddy fh.D.'s." (pnivate conversation),

’ Professor Ernest May said there was no evidence'indicat{ng a dec]ine
in the quality of app]icants in the H1story Department

It is probably the case. that the most ab]e are the most dedicated

. to the nonmonetary rewards of research and seho]arship. It is not

. direct evidence to cite Table 9'here, which shows the choices of

'speciaiization of . National Merit Scholars over time; but they do
choose more academic majors than the dverage student. Even reoarding
the monetary s1de, -a simple mode] ‘can be used to indlcate that, other
opportun1t1es remaining the same, a cutback in jobs will affect the

educational investment decision of the person with high abﬁ1ity less
35 '

“than it will the person with.low‘ahility. For .both reasons, it
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is dangerous to reason from averages and elasticities calculated from

aggregated data, The effect Bf a'dec}ine'in thg atad?ch market on the-
mﬁst able is likely to be less.pronounced for the very able person than
for the average. | |
) This is a usefu1~p61nt, but it is not decisive; because it {s g:
relative statement. If'the academic job situation becomes bleak enough,

it isepossible that very few of the very able will remain, even if even

.

fewer of the not-so-able stay. Thg'problém‘may not be that relatively
. more of the able remain,.but that absolutely too few do. And here it _ /.

e

is worthwhile to speculate--1 have been unable to find evidence on

. this point, so speculation is the only appropriate term--on just what

“~

sorts of academic jobs do motivate the very able. | .o

¢

“ ! It is plausible to hypothesize that the very able are not
mot1vated by the probability of a mundane academic appointment.

Pos3ibly, they may consider the only Valuable posftjons to be those

;

:at’major research uniVerisfies, of rwhich there are twenty-five or
one hundred or two hundred or...depending on one's definition and

~depending on the. field. And perhaps -only. permanent career openings,

EEDefine "ability" as the probability of getting a job upon receiving the
Ph.D.; that is, assume Ph.D. hiring is done according to ability, with
some uncertainty. Assume that before investing in higher education those
- with more abitity have a higher average assessment of their own ability

and those with less akjJity a lower average self-assessment. Both groups
invest in higher educatiofi according to their assessments of their own
probabilities and.of the alternatives open to them. ' Now suppose the overall
number of jobs goes down. The probability of getting a job given that one
is less able goes down more than the probability of getting a job given
that one is more able. If other opportunities remain the same, a smaller

- proportion of the.more able will change their investment decision than/pf
the less able. : “

" 52
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Table 9
% , w
. .+ . Percent distribution of the fields o coliege major
, choeen by National Merit Scholars, 1968-78
’ . ~  Percent distribution .
Field - . 1966 1967 1968 1960 1970 1971 1972 1973 1974 1975 1976
: Total :..... e eeeeeeeaas 100.0 100.0 100 0 1000 100.0 1000 J00.0 100.0 100.0 100.0 .100.0
Science and engineering ...... 623 638 666 686 688 681 001 683 008 685 704
Engineering ................ 86 104 106 99 129 94 85 90 1.2 142 165
Science ...........oeeiean .. 637 535 580 567 537 887 0807 '593 586 543 539
Physical and gatural S ' : -
sciences ......... N 362 2366 370. 362 369 .34 335 326 34 282 298
Physical scisnces ....... 142 133 11 8 1M1 124 101 85 . 80 89 71 86
hemistry ...... NP 8.0 54 41 a7 40 40 29 26 31" 26 30
Physics ..... wereeneen 76 70 69 64 62 50 42 44 44 36. ‘4a
*  Other phyotc:t\ )
sciences ..... deeeeen 8 9 9. 10 17 11 15 1.0 14 9 1.2
Life sciences. ........... 62 52 333 32 42 41 44 M8 41 62
Mathematics ......... . 141 154 122 J2.2 118 128 101 101 7.8 6.8 8.0
Unspecified physical o
and natural - . : '
sciences .............. 17 27 98 85 95 93008 102 M1 102 97
Pre-medicine ............. 5.2 4.4 58 64 59 72- 110 13 101 114 113
Social sciences ........... 123 124 132 11 128 152 161 154 161 147 128
All other fields and 4 L N
"undecided” ............. . 377 32 334 33.4 314 319 309 31,7 302 34 290
Health professions ....... - 15 .10 9 1.8 16 1.5 25 .25 1.9 29 23
-All other fields .............. , 241 - 233 282 276 261 263 249, 256 235 241 .22 6.
Undecided .................. 121 118 . 43 40 37 41 3s 36 4.8 4.4 41
7 - — T i
NOTE: Dotall may not add to totals because of rounding. . .

SOURCE' Natlonal Merit SCholluhlp Corporation. National Merit Scholarship Corporation Annual Report, annual sories.

’

Source: Science Indicators 1976, p. 288. | : : y
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‘rather Qhan tenuous, short-term research slots, are considered

worth striving for. If these hypothggical re]ationships hold, then

the question becomes how many tenured openings are there, over time

and across fields, at the major ‘research universities?

s

Numerous inquiries a]ong these lines haVe unearthed no so]id

projections A one-time "study of “doctorate level. science and

engineering departments" in 1974 revea]ed different percentages of

faculty with tenure, as summarized in Table 10. Apparent]y, no one -

has yet carried out the following calculations:

-

over time. It is 1ike1y that most of these universities

Q

will suffer no cutback in enrollments, since mpst have

many more app]icants than positions. o

Estimating the effect of age structure on retirement rates

L.

over time.

Estimating the effect of declining salaries on the rates-of

voluntary shifts to nonacademic emg]oyment.

Estimating the effect-of constant or moderately declining

federal out]ays (in constant.dollars) on‘tenuredgpositions.

In the absence of such projections, only a few crude generaliza-

tions can be advancql; First, since overall enrollments at these

uniyersities is 1ikely to stay about the same, the choice of. subjects

by students becomes especially important in determining hiring needs.

L]

N

i
Projecting the enrollments of the major research universities -
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For examp]eﬁuTab1e ]1 presents data.on past trends and future projec-
«. " tions of thg f1e1d? in-which bache]ors degrees -were earned across all

V2 pn1versit1es. The projected .increase in psychology apd‘the decrease *
Yy,
in physical sciences are noteworthy.

., .
~ N . ' *
. _ N

Table 11 o L .

o€
.‘.

. . " PERCENTAGE “CHANGES IN BACHELORS DEGREES

. . BY SUBJECT AREA ; .
P / ' o ;
» 1963-4 to, 1968-9 to - . Projected 1973-4
o 1968- 9 - - 1973-4 ' to 1983-4 _ -
)/ ‘ . . / \ ’ °
./ 7/ Wotial Sci. 485 (. +28 S ]
IR i S
. . Psychotogy +121 + o +79 - HA] o
» Humanities ' +75 {// ‘ ' +28 ' +7 . : ?*?
~a. ) g
Mathematica] t44 . +8° . B +12 . : )
Sciences . _ o
_ Engineering 23 L +4 o +3 )
Physical +23 0 : -14
Sciences’ . - ' -
. ‘Biologital  +55 . 33, +0
d Sc fences - h ) . -
\” V\j fields  +56 a3 g +5 =

“ &
&
Source: Cartter, op. cit., p. 227" . .// \
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}gggyyi “policies toward»nétiremant will play‘an'especiaily
critica] ro]e at the3e~vniversit1es ‘ ‘ ,é*,-
Third, if inflation remains high, it.may help universities to -
" cut the real wages of the less productive tenured faCu}ty, thereby:
ehcduraging,put-migration: Thegsign of this effect is clear, butll. /.'.
its magnitude is uspeht. | | |
Fourth, as.zgé percentage of tenured facu]ty increases, more
pressuré will be felt on.tha tenure system itself and on the common
prac%ice to équate salaries across departments and across professors

with equal seniority.

Research Funding and -Academic Jobs. .
- LA

-

In fiscal year 1975, "the major agencies pur;hasing services
from universities and colleges had obligations amounting t{ $4.5
billion, and 52‘8 billion of fhat‘totali;QZ percent of -ite was‘for°
acadeTic science."” Eighty-two percent of these funds for science
Lwere received by.th? hundred universities (47.5 percent by'ihirty¥f36
According to Deitch, in FY1975 Harvard had current-fund revenue of
$253 million, of which $65 million, or 26 percent, came from "obliga-
tions to selected federal agencies."37 Basic research by univensities
rose by 5 percent in constant dollar terms from 1974 to 1976 while all
- other performers of basif.résearth declined; but federal support for

: o

basic research, as shown in Figure 6, has declined in real terms since

. P :
1968. (The number of research papers, however, shows a relatively

"%

3Bpeitch, op. cit., p. 119, 120.
37 .

Ibid., ps 122.

»
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. ’ ) oo s . , '
f : ﬂnooth'growfh since 1960.)38 Obviously, much of academic science®
! ~depends on federa1 funding. ) '

“-As enro]]men& decTine over the next twenty years,,wiH aeademic
jobs dec]ine.proportionally? Or will the presence of continued re-
search funds maintein some of these jobs at dniversities? A very simple

_model may he]p Suppose.at a certaie university that a]].fatd{ty
members spend half their tﬁme teaching and half doing research. SUﬁpOse,
too, for simplicity that the research effort is completely ‘compensated

‘;,’,/ﬁy outside grants. Now suppose enroflments\drop so that only half the
former amount of. teaching need be done. The employment of faculty,
members would jo down by one quarter, and everyone 1eft would spend
tﬁo-thirds time on research. The "pubtic good"-—research--ls still

“‘produced.’ |

I

This model, while hardly rea]iétic, effectively conveys“a point

frequently overlgoked'in studies of the declining academic 1abor'harket.

* If university research funds stay the same, jobs will not be reduced in

~ direct proportion to declines in fe@ching. More generally, if research

-

is purchased at the "right" level now and if it is fairly paid for, then

a decline in enrolTment and in teaching chores need not lead to a decline
in research effort. The issues then become: Is the right level now
being purchased? Is a fair price now being paid for the "public good".

being produted, namely, research? If so, perhaps there is no problem. »

38Nat10na1 Science Board, Science Indicators 1976, National Science
Foundation, Washington, D C., U.S. Government Prlnting Office pp. 76, 88.
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First, as teaching'jobs go down, where would the research effort ERR
LRURAZ) S

,
. N

I.believe three«oiher factual questions ar® relevant here. Sy

dccur? It imight happen that the remaining university facu]ty wou]d \:‘:\A
simply pick up the s]ack by extending their own research efforts, as xw?{\ .

in the model ahove. Or, it might be that the research demand and

& : R

" reduced acadenic supply would 1ead to the creation of new research

L)

jobs in industry, government,'and so forth. Finally, the market
might prbdube more'punely research jobs at pniversities{\ Probably,
a combination of the three would occur. I have found no references to N
or est1mates of the 11ke1y emp1rica1 magnitudes. ‘

§ggggg insofar as research would be drawn away fram universities
(or, in a different vefsion of the quest1on, away from those who'teach),
would -there be undesirable losses in quality tp the research (or fhe

teachind‘? ‘1 interviewed a number of experts of this question, who

informed me.that égthough'"hunches" on this issue abaqund, there is very

little evidence. Scholars have hoted the differences between the
"yesearch institute", approach of France and the Soviet bnfon (for

example), where research and teaching are separated, and our own, more

integrated approach HoWever, as Thane Gustafson points out, it is almost

i
-

impossib]e to extr1cate the effects of different ways of organ1z1ng

research frmn the;myr1ad social, economic, and intellectual variables » .

39

that also d1ffer Prqfessor I. Bernard Cohen said that many Ameriean'

.

39

Thane Gustafson, Why Does the Soviet Union Lag Behind the United

States in Basic Science?, Center for Science and International Affairs,

Kennedy School of Tiovvent, September 1978.
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scholars intuitively feel that there is a $ynergy between'teAChinbﬁ
)
and resedrch, and somg cite the Center for Advanced Studies at

Princeton as an exampie Qf a relatively uﬁsuccessful sebaration of
tﬁe two. But he said he knowé.ofhno useful evidence on the subject
(private conversation). * g " o - ‘
" The point.is often madeethat sometimes at universities teaching ,

and ‘research are “joint progycts." Conceptually, there is no agreed-
40 -

.

upon way to&rtiall out the cost of doing one 1f. the costs are :joint.
p

However, gfm y to ci e fact that teaching and research are join;]y

produced does not1 itée]f,‘imply much for our case. The dssue is
whether the research component is fully paid for by- the (social)

’ :
benef iciaries. Several studies suggest that universities. "make money"

on the overhead from'research-—although, since many costs are joint,

41

i;\Tg difficult to estab]isﬁ the poinf. If,so: then research sub-

sidizes teaching, and withdrawing research from the teachers would
' save money which might then be ysed for additional research. . .

On the other hand, some studies suggest that graduate training is

*

subsidized by-uhdergraduate stuJ!hts.42 To the extent. that (subsidized)

For a discussion of this problem with regard to a teaching hospital,
see John Koehler and Robert Slighton, "Activity Analysis and Cost Analysis
in Medical Schools," Santa Monica, Calif., The Rand Corporation, P-4954, Feb. 1973.

4]Bavid Garvin, a doctoral student at MIT, claims to have}established' I
this fact for his institution (private conversation).

42"We have seen that graduate costs are at least three times as great as
undergraduate costs, and the ratio becomes '1/6 if research is treated as -
an input into graduate education. Yet tuition charges are almost identical
across levels, and graduate students are frequently given waivers of the
nominal amount. Clearly, they are the recipients of huge social subsidies--
from governmental and philanthropic sources and, in private universities,

from undergraduates as well." Estelle James, "Product Mix and Cost Dis-
aggregation: A Reinterpretation of the Economics .of Higher Education,”
Journal of Human Resources, Vol. 13, No. 2, Spring 1978, p. 157.




'graduate students’ contribute to the research ;ork of their professors, -

one might argue that research could be done more cheap]y at a univerf : Sﬁ“
s1ty than in a p]ace where fu]l costs would be paid | 4 |

) This leads to a third point of considerable, interest. Is a "eritical
mass" of doctora] students or of faculty members important for the |
production of research? One scenario has the dec]ine in jobs over

‘all universities 1ead to a decline in Ph.D. students at the best
universities, which in turn 1eads to a lack of critical mass to support‘_
specialized, advanqed seminars.. Then professors are no longer able to
spend as much of their time doing closely research- linked teaching,
but have to teach more e]ementary courses; and their research therefore

) suffers. Thus, it is not that, in a decline, professors wi 11 have to’
teach more courses (for the student faculty ratio will remain the’ same)

but less research-related courses Without a critica] mass of graduate
studentsé?épt1ma] spec1alization cannot occur--or so goés the argument

Another related view traces the sca]e effect or critical ma‘g'
phenomenon to the number of faculty in-a department (or Tjeld).'

”Several factua] questiohs are important-in assessing'these critjca] v
mass arguments. First, how would a field contract in a dec]fne? Would A\.<\\
a]] Ph.D. Jrograms cut back equa]hy? Or, more likely, would the weakest

. Ph.D. programs disappear and.the strongest remajn ‘at close to optimal

sizé? ‘Insofar as academic survival of the fittest occurs.or can be \

N o




(53)

A2

(7ﬁcouraged, the §econd outcome is more 11ke1y»43 If so, sca]e’effects

on research production witﬁin,the remaining departments are not likely
« e . \'. i

to change. X i\*\ ,‘ -

' Setpnd; are most dﬁpartmentﬁ at the critical mass now, orfare .

. mahy well beyond it? FortUnateTy, a study of this kind has already
. . [ 2

been carried out. Allan Cartter provide a

summary:

-

Judging from the size distribution of the leading graduate
departments in the ACE surveys of scholarly reputation, many
- of the distinguished departments. were considerably larger
(sometimes by a factor of three) than necessary to achieve
. critical mass. ‘In a field such as hibtory, for example,

. “the four smallest.departments in the top-ranked one-fourth
of departments in 1964 had 18 FTE faculty, 85 FTE students,
and produced 7 Ph.D.'s annually. The average size for all
high-quality departments was 32 graduate faculty, 185
students, and 12 Ph.D.'s. The small departments were more -
efficient in the number of doctorates® awarded as a percent .
of enrollment and in Ph.D. output per faculty member. This ) '
experience was duplicated in most fields, suggesting that -
‘high-quality efficient doctoral programs could function at
about half the iize of the average outstanding department in
the mid-1960s. " N C : .

’
'

|3There is already evidence that the lowest quality programs ar€ being cut
first-(although there are also important forces at work to keep the weaker
programs alive; the future outcome is unclear). The State Department of
Education in New York began a detailed review of doctoral programs, field-
by-field, eliminating those programs judged to be dacking in quality. The -
‘California Department of Finance submitted doctoral programs within the
University.of California to intense scrutiny of time-te-degree and attrition,
~comparing the UC system to several other universities on these productivity
measures; a major change in the State's budgeting system was proposed as a
result of this analysis. In Missouri, Governor Bond called for.creation of an
academic common market among states in that region to reduce the number of
doctoral programs requir®¥ in each staté. ("Outlook and Opportynities for
Graduate Education," National Board on Graduate Education, Washington, D.C.,
Pecember 1975, p. 18.) ' ’

4cartter, op. cit., pp. 244-5.




: department s number of exce]]ent students will drop by half.

w"/ .| ~ T \

-

Can Universities Identjfy'GEeet Researchers?

If grﬁddete enro]1ment§:dec11ne over time, it becomes all the

more importagt to be able to fhentify in advance those most 11ke1y

j
to become greaf, academics’ As an illustration, suppose a fifth of

the applicants to a department are excellent, the rest not Suppose .

the number of seats in the department goes down by ha]f. Will the x

probabi]ity of se]ecting the very top applicants also drop by half?
If the same peop]e app]y and admissions are pure]y random, the
N 45 -
But if admissions committees .can identify the very best wit® certainty

and-the same people apply, the number of excellent students will not

. /it
decline at all. _ o

~ A A i A * A *
The empirical question therefore is; can admissions committees

™4 .
" identify the very best among those who apply? Current evidence seems Va

to lead to a negative answer. Above a certain minimum threshold,
neither GRE scores or coHege'grades give clear &na]s about who will

be the stars in graduate school or, more importantly, who.will be the

stars in academic careers five or ten years out. It is worthwhile

to summarize a few recent studies on this matter.

Actually, the answer depends on the relative propensity of the top
students to apply. As argued above, we expect the top applicants to
apply relatively more oftem than the lesser qualified applicants, so
the number of top applicants admitted will not drop by half, even if
adn1ss1ons are random

L4
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.0 Kenneth Ni]son of the Educational Testing Service has *

cent]y comp]eted a path-breaking study of the predictive power of

GRE s at some of the nation S very best univers1t1es 46

summarized in Tables 12 and 13. Wilson said that no work had yet been done

to look beyond overall correlations, which measure the linear reia-

é

tionships between variables, in order to see.if the very best per-f

formers could be found. (Eyen if the "linear relationship is weak,

>

. ' ’,
beyond certain thresholds the tests may be stromg predictors of

|

"stars. " )47

Niison said that "logistical and po]itica]jdifficuities"
had precluded such an analysis of his data (private conversation).

e Benjamin Schrader has EOmpleted.a'study that is pending
publication byIETS.dn the re]ationship betweeanRE‘scores'and hro-

/ ’ !
fessional success in psychology. A sample was drawn of male academic"

psychologists ten years out from their Ph.D. awards. Directories

atoov e .
were used to get bacﬁground information. Psychological Abstracts
was used to obtain the number of pub]ications. Citations to publica-
tions were also tabulated. The results showed a (rather strong) 0.4

simple correlation between GRE scores and citations and a positive

“ but lower correlation ;ith the number of articles pub]ished. //

¢

t

enneth M, Wilsonh, memorandum on GRE Cooperative Validity Studies Project,

Graduate Record Examinations Board, 1978.

47On the general issue, see my "Going Beyond the Mean in Educational

Pvaluation,” Public Policy, Vol. 23, No.1, Winter 1975, and "Identifying

Exceptional Performers," Policy Analysis, Vo].,4, No. 4, Fall 1978.

The results are
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Table 12
, 0

SUMMARY OF DATA SUBMITTED AND DBSERVED, VALIDITY PATTERNS,
BY FIELD: GRAD GPA CRITERION

v

% . «

> v

Field/ H Number of Samples ' weizhted Mean Coefficient
Department GRE-V GRE=Q E%q\dv [{7Y Cix-v -Q GRE-Adv_UG2A
(Adtitude]l . * - i
Mosctunces® 22 (2* 13 (D) 16 (9 19 .25 .3 2
Chemiscry 12 (6 - 1 () 8 (N 06 .28 .39 .31
Engineering 10 ( ) & (0 8 () .28 .30 .28 .20
2 Machenacics 6 (3 2 (0 2 (0 2320 .23 L3S .30
Physics s (3 & (3 2 (- - .05 - .16 .19 .29
Geol, Geophysics $ (1) oM@ 1 () .08 06 Al ’.37 -
Economics 6 (4) 3 ) 3 () .09 .36 .48 .27
Anchropolqgy 3 (2) - LW % 1 - .06 *»
Education 7 (86) 2 () 5 (9. .18 12 0 .84 L2
‘English 6 (3) s (0) & () L1 L2 .68 .22
History 10 (10) 7 () 8 (8 P 2 21 .30
?ol Sclence® 4 (&) 2 (1) 3 S DR VR Y .13
Psychology 12 (10 7 () 1 (&) .24 .26 37 .
Soctology’ 7 (9 3 () S (& .43 .30 .S .88
, Library Six 3 Y - - 3 .32 .52 - .33
Fine Arcs 6 (6) - - 5 (9 33 .2 - .3
“Music 3 (Y 2 (M, 1 ) 260 a1 L2 23w
Philosophy s (0): 2 " 2 (0 25 W6 .23 .36 .
Languages’ T 2 (® 2 () .31 .20 .48 .28 ‘

NOT!} The validity coefficients shown ars veighced averages of obtained coef-
’ Pacterns of medians ara s ar.

f;cxonts.

*Ns in parentheses indicata the number ot samples for which N=25 or greater,
based on data for two years—1974-75 and 1973-76 in almost every instancs.

w*Coafficient based on one saivl. only.

blhclud.s

€Includes Computer Science, Applied Math and Scac

Ingineering and Facilities Management

dInclud.l~Voca:ionll and Adult Education, Educ Administration

®Includes
f heludes

Public Adaninistracion
Social Work, Urban Planning, Public Policy Sctudies

w

'In:lﬁdos Oceanography, Marine Environmeatal Science, Allled llealth Science

— R,

$1ncludas

hIncludos tvo Hispanic, one Germanic, one Franch, snd one undifferenciaced Foreign
Languages & Literatures . ;

Speech and Th&atii. Draka & Cozmunication, Speech & Cczm, and Journalisa !

-~

Source: Kenneth M. Wilson, memorandum on GRE Cooperative Validity
Studies Project, Graduate Record Examinations Board, 1978.
"Validity coefficients" are (zero-order) correlation coefficients.

.\ ‘ . ] , ¢
\ ’ :
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] . “Table~13 A B

“CORRELATION OF PREDICTORS“NITH GRADUATE,GPA AT HARVARD

T

»Predictors

Depg’tmg““/ . GRE-V GRE-Q GRE- UGPA- Adm, Criterion  Mean §.D.
. Toup o Adv Rank
. (N/cogffi?ient) e £ - r r r , X . |
' English . e . . \ : . o
(12/12/11/15/14) -"White" ..07 .-.13- .54 ' .29 .13 GPA Cum  10.32 ~/0.38
(15/15/14/18/17) Total 27 -.06 .60 " .38 .05 ; ‘\\ 10.33” .0.38
LN Al - \
History . : Coe Ty .
(15/15/13/36/30) "White" =-.02, .23 .09 =-.10 -.25 GPA Cum \§x99 0.80
(17/17/14/32/34) Total =~15 .12 .09 -.11. -.19 . 10,05 0.79
* Psych-Soc Rel Total -.22 =-.23 .36 =-.38 .34 GPA Cum  10.24 0.38
» (12/12/11/13/13) [Miller Analogies, r = -.05 with'GPA Cum] .,
Philosophy Total .12 .30 .24 =45 -.33 GPA Cum 10,03 063
(05/05/05/07/07) - : .
Physics ' _ o .
(16/16/16/17/17) "White" -.01 .30 -.11 .62 .38 GPA Cum : 9.86 0.79.
'Ecoﬁomics ' . _ _
~ (12/12/08/14/14) "White" .26 -.26 .52 .00 .61 GPA Cum  10.01 0.68
(23/23/17/21/29) Total .40 -.08 .57 =~.01 .37 9.91  0.65
1 : .
Geology

. (—-/-—/--/08/08) Total (GRE not avail.) -.12 .07 GPA Cum 9.37 0.92

Note: Ns din parentbeses indicate the number of cases used for the respective
predictor-criterion correlations. .

. .
Ranking is an _inversely scaled variable. Signs of coefficients have Heen
reflected. Thus positive and negative coefficients may be interpreted as
though this variable's scale had been positively oriented prior to analysis.

)

Source: "Study Report for the Departments of English, Social Relations, History,
) Philosophy, Physics, Economics in the Graduate School of Arts and Science
of Harvard University," GRE Cooperative Validity Studies Project,
Graduate Record Examinations Board, May 1978, mimeo.
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e -Mary Jo.C1ark%and John Cehtr;, also of ETS, have produced o ) Pé
the ‘first draft of a cqmp11cated path analysis relating GRE's and o
other variab]es to number of publications three to five years after L
obtaining the'Ph,D. The merits of their study 1nc1ude broad coVer—
age (six small data sets covering chemistry, history, psycho]ogy,
and the.threé groupings of physical sciences, bio]égical scienées,_
and - soC1a1 sc1ences), an 1nté:est1ng mode] and a number‘ofvproduc-. _
tivity var1ab1es (Joyrnal pub11cat1ons, book pub]ic5%1ons presentations~
at professional meetings, and income, all sq]f—reported). The prob]em:

incTude sé]f—reporting,'a less carefully screened sample, and only.«

three to five years in which to demonstrate productiyjty( -Their_fihd-

-ings inc]uded;,'"basically zero" partial corre]atioﬁs between GRE's and

productivity(&jn’?bme cases, the coefficients‘weré‘negative and statis-
tically significant); "graduaﬁs grades didn't correlate with anything"

(private conversation); and "no pattern whatever-in any of the six fields , :

- T,

" in the zero-order .correlatidns between GRE's and any of the outcome y

4

. . . . v \. .
measures" (private conversation). Concerning exceptional performers,

Dr. Clark made a~special check of the scattergrams relating GRE's to

' pub]icagions. The patterns were flat, even at the very top GRE's, with

‘6ccasiona11y a s]%ght]y hidher publication record for those with GRE's -~

., . 'Y
under 550 (private convergat1on) | ‘

o Professor Dav1d McC]eHand shared jthe results of work on the
effects of Harvard, which includes. the,pred1ct1ve power of SAT\§cores

: - . : \ o
and graduate school performance on later professiohal success. He

[4

5




f7resu1ts show almost no effect of 1ncreased scores or Jigher

* ) .. .
’ ] . . . A
¢ <

also cjted, the results of seyera1 studies done e1sewhere Thﬁ .

. .

-

'graduate grades. -

In'order to appréciate theée resylts,.it must be remembered ‘

, qgat on1y those with fa1r1y high GRE s are 1nc1uded 1n these samples.
B

yond some thresho]d GRE's do not have great predictive power. 48

4

. It will be hard for graduate.schools to keep.up the numbers of the

’ ] . \‘ a ’
" ﬂ;{ The v1ntage effect is apparent]y the Tyhchpin of sever{] argu— .
» men

L2
very best potent1a1 scholars if’ enro]]ments 90 down, un1ess propor-

t1oﬂaT1y more of the very ab]e st111 app]y "

The V1ntage Effect

. .

The argument I wi]i call the "vintage effect" comes in two ™

varieties: -
(ﬁfj YoungIFesearchers do more, or_better, or. more revo]ution: ,

;: j ary resgarch than'o]der reeearchene. . |
;(2)\-Young scholars beneficia]]y stimu]ate their elders:

‘ there "§s generationa] gynergy. - -
E1ther or: both versions are used to contend that a cutback in the flow,
- . ®

of young scho]ars w111 have serious effects on research—-effects that
\

are not measured‘fu]]y just by eons1der{ng the aggregate dec11ne in
. ] S ,

" mumber of researcherg.. ' e

ts that ‘the decline of- 2ghe 1980's and 1990_‘5 will damage U.S. »/,

- v - ‘ .
4 . . . v .

78 | .

On some of ‘the §tat1st1cd prob]ems here, see Robfn M. Dawes "A i
-, (ase Study of-eraduate Admissions: App]icat1on of Three Pr1nc1p1es of
Human- Decision Making," in William B.. Fairley .and Frederick Mosteller,
eds., Statistics and Public:-Policy, Reading, Mass., Addison- Wesley, 1977 .
For a comparative study of the predictive validity of tests, see my
“Choosing the E]ite " Cdmparat1ve Education Rev1ew, forthcom1ng, Summer 1979.

-, L ot L. #
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research and schd]arship. Coﬁsfdef Radnef'and Kuh, for example:

We feelfthat‘sucﬁ steady ipflow of younger scholars is . /
important for thé vitality of U.S. higher education, and

. especially for the ability of U.S. science to maintain

its internationally pre-eminent place. Older:faculty
may well be better teachers and expositers of research.
findings. Young investjgators may make some "mistakes"
and follow more wrong leads, but” they also bring enthu- _
siasm and energy to their pursuit of45now1edge. They are .

. important to older.faculty, as well.

Dedﬁ

Henry Rosovsky's 1978 Report makes similar;asseftiops:

There are several:dimensions to this threat. First,
the, age structure of American faculties will shift
significantly....This would obviously have an impact
on those fields whgse knowledge .is advanced -primarily

by young scholars.

,Intergsting1y;'thése arguments, though widely espoused, are

B

se]domspo1stered with eviQpnCe.' It is true that the vintage effect

is hard to gauge. However, at Jeast with regard to the first version

of the argument, the available data suggest that age does not affect -

research productivity, not even in mathematics and science.’

- Stephen Cole has recent]y‘sumharized aifd extended studies of .

\ 11 .t

agé and research productivity. Céle's abstrac\ stafes:
. ' S \

- These results. are supported by an analysis of a cohort of

AN . ¢
gRadner and Kuh, op. cit., p. 1. : ' -

50Henry:Rosovskyg‘bean's Report, 1977-1978, HarJard‘University,

’ Facu]ty:of(ﬁrts and Sciences (issued November 1978), p. 4.

The long-standing belief that age is negatively associated
with scientific productivity and creativity is shown to be
based on an incorrect analysis of data. Analysis of data
fromr a cross-section of academic scientists in six different
fields indicate-that ‘age has a slight curvilinear relation-
ship with both quality and quantity of scientific output.

mathemat icians who received their Ph.D.'s between 1947 and

I3

~
.
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1950. There was no decline in the quality of work produced

by these Tathematicians as they progressed through their
careers,5 ) °. '

Cole arques that the major preyiousw§tudy that indicated other-
*wise overlooked a'simble fact. At aﬁy one point in time, the popu-
lation of scientists is likely.to be disproportionate]& made up of
young people, since over the past few centuries scjence has béen
growing exponentially. Therefore, if one asks, that proportion of
important discozgries at a given time were made by scientists of
different ages?" one does not obtaiqﬁthé answer to the appropriate
question, "What proﬁortion of scientists of di¥ferent ages make
impoftant discéveries?"

Using both éross—sectiqﬁa] and time-series data, Cole examines

various measures of scientific productivity: number of pub]icatﬁons,

number of citations to one's recent publications, and age at the

A4 .
14

scientist's moest siénificant discovery. I“...(N)o matter how we

]

classified 'high quality' work the fasu]t% remained unchanged" (p.'g)..

Id

Scientists are §gight1y mbre.productive during their forties; "in
most of the fields studied the scientisfs over the age of .60 were
not much less productive than those under 35" (p. 7).

Table 14 sdmmarizes Cole's cross-sectional data on citations in

six fields. His tabular method of presenting the results may give

¢ .

those over fifty the appearance of tod mhch productivity, since 50-59
and 60+ are compared with several five-year intervals (35-39, 40-44;

45-49). Cole's longitudinal data on mathematicians, presented in »
:

u??F;"_—'""

2IStephen Cole, "Age and Scientific Performance," Center for the‘Social
Sciences at Columbia University, Pre-print Series, 1978.




.F{eld

" . Under 35
Chemistry 14 .4
- (115)
Geology . 5.6
(43)
Mathematics 2.7
(101)
Physics 11.2
(138).
2
Psychology - -5,.2
: (151) .
W o v
Sociology ‘ .8
. (60)
»
4 .
A Source: Cole, "1978, Tablé 4.

TabTe'14

MEAN NUMBER OF CITATIONS IN 1971 SEl

Z@ ﬁﬂ% 4

35-39 40-44 45-49
J1.4 A2 . 18.
(62) (55) \ (34},
6.5 7.2 5.7
(60) (60) (36)
3.8 5.8 3.4
(96) (67) (63)° .
15.1. 10.8 6.8
(153) (111) - (84)
6.6 . 6.8 5.1
" (101) (92) . (94)
1.6 2.4 3.6
(41) (40) ©(33)

AGE. AND CITATIONS TO WORK PUBLISHED 1965- 1969 S{X FIELDS. -
’ 4

1.8
(39)

' 15.9
. (45)

1.5
(29)

S

e

Total

“/ o

14.2

(356)

5.0
(291)

4.2
/-(435)

¥592)

5.3

' (%44)

(542)

>

1105




(63),

Table 1) does not create this confusion, however, and displays

quite clearly a roughly constant productivity over mathematicians'

careers. In other tables, Cole shows that those who begin as

-

high-quality producers usually stay that way.
How does this argument app]y to scho]arshib in the humanities
and “soft" social sciences? There is no hard evidence on this

A 4

matter, according to Professors Gera]d Holton -and Ernest May

(private conversat)ons), but the conventional wisdom is that the

[

most important contributions are made by mature scholars. A Some-
what dated statement of this proposition, by an historian with a
photographic memory, is worth quoting for its beauty:

\ It is the law of our nature that the mind shall attain
its full pewer by slow degrees; and this is especially true
. of the most vigorous minds. Young men, no doubt, have often
. produced works of great merit; but it would be 1mpossib1e
Y to name any writer of ‘the ﬁirst order whose juvenile per-
formances were his best. That all the most valuable books
of history, of phiTosophy, of physical and metaphysical
science, of divinity, of ‘political economy, have been produced.
> by men of mature years will hardly be disputed. The case may
: ‘not be quite so clear as respects works of the imaginatton.
And yet I know no work of the imagination of the very highest
class that was ever, in any age or countty, produced by a IR
man under thirty-five. Whatever powers a youth may have
received from nature, it is impossible that his taste and
judgment can be ripe that his mind can be richly stored with
images, that he can‘have observed the vicissitudes of life,
that he can have stud!ed the nicer shades of character. How,
as Marmontel very sensibly said, is a person to paint portraits
, Who has never seen faces? On the whole I believe that I may,
without fear of conérad1ction, affirm this, that of the ood
books now extant 1n‘£he world more than nineteen-twentie

were published after the writers had attained the age of 52

orty.

Notice that Macaulay in;xydes natural scientists and political economists.
L .

Macaulay, bp. cit., py 749

N acau Qy, . cit., p; .

¥
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Table 15

- MEAN NUMBERS OF PAPERS PUBLISHED AND CITATIONS TO

pDate of Publication

1950-1954
© 1955-1959
1960-1964
1965-1970
1970-1975

THEM FOR COHORT OF MATHEMATICIANS
: " "BETWEEN 1947 AND 1950

|

Mean Number of - .

RECEIVINGKPHD

A

’ : b

Mgah Number of
Citations Made

Papers Published in 1975 SCI ,
2.4 .84
2.8 1.2
. 2.3 1.1
2.8 1.4
2.6 1.1 )

Y Source: Cole, 1978, Table 6.

- 141

Mean Number of
Citations Made .-
in Volume of SCI .
Closest to Time
of Publication

.33 (1961 SCI)
.78 (1961 SCI)
.96 (1965 SCI)
1.4 (1970 SCI).

(1975 SCI)
Q -




g

Cole's conc]usionﬂis'ﬁﬁss’pnonounced: “wIt is unlikely.that ;
17 2

an increase in the mean dge of our scientists will in and of itself -//

[}

bring about a meaningfu] decline in our scientific capacity." w53 "___//

What about the argument from generat1ona1 synergy? Several ///z///
variants exist. A noble version postulates beneficial 1nte11ectua1
_stimu]us'from having scholars of différent ages work together. What

is the evidenee? Are scientific teams composed of different age grouns
more broductive? In personal conversation, Professor Gerald Hplten
described h1s recent attempt to find literature on scientific teams
he said he found almost nothing. (His own recent piece on Enrico
Fermi's team is therefore pathbreaking.) He said almost nothing
js known about geneﬂptional synergy
‘A less exalted version of the benefits of the young perta1ns to

their exnloitability. They may substitute for senior professors on
Tow pnestige tasks 1%1e undengraduate teaching, serving.gn_committees, ' “
and so forth. Or, they may provide a necessary cdnp]ement to the |
senior faculty's ?pnodnction.function" for research--playing as it

‘ were, the role of semi-skilled labor in the master craftsman’s shop.

\\ I found 1ittle evidence on such matters--except an occasional anecdote,

such as David Riesman's complaint that senior professors at Harvard

. leave too much undergraduate teaching to the ‘juniors:

[

"\
3 53Co]e, op. cit., p. 27.
' b4

Holton, op. cit., ch. 5;
\ .

\

1
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»

»

...Harvard's Zenior facﬁlty are much less involvethwith
‘undergraduate teaching and culture thah, from the point
of view of undergraduates, might be optimal....It has
been difficult to persuade senior faculty of top depart-
| ?igzﬁ;agegg;?zzgz.??.ggfer General Educatio? courses or
Nor did I find a careful consideration of some of the points
raised earlier. What would be tﬁe net effects of the decline in *
young faculty, were the hypothesized exploitability true? Would
research uni:érsities be better places or worse, if senior faculty
were forced to teach more? After the decline, would the senior
faculty (and_the few remaining juﬁioks) have more or less research
money per person to work wjth? Would the aggregate research result
be more or less productive, and by how much? ~ And so forth.
Mow this is not to_deny that young academics have different
}% qualities from older oneé. Plausibly, the soc?o]ogy,of univers{ties
wi]j.bewquite different with a méan age of tenured professors of
v fifty-two insteade of forty-five, and a tenure ratio of over 80 percent
' (to usé some figﬁres from Ferﬁandez).’ Pedagogy might be quite different
(whether better or worse is n%t’immedfately evideﬁt, however). But'tﬁe
argument is not an obvious one; and an alleged drop in the quality of
researéh is a fragile poiqi on which to base one's argu;;nt. On the
basis of the limited available evidence, the "vintage effect""apejgéd
to research does not appear to be a sufficient justif{éation for

- /

governmental intervention.

55

David Riesman, "Educational Reform at Harvard College: Meritocracy
and Its Adversaries," in Seymour Martin Lipset and Riesman, Education
and Politics at Harvard, New York, McGraw-Hi11, 1974, pp. 348, 352.
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We come -to tﬁe end of this section having considered a large
ﬁﬁmber o% dimensions to the auestion; "What would happen if- new - . VK\
hirings dec]ine?“ The discussion 1ead§ me, at least, to doubtﬁ
many of the negat%ve'effects that are widely assumed. ,Only one
finding falls,on the other side: curfent'methods for 1aent1fy1ng
future academic stars before graduatg\school are surprisingly
ineffective. If the dec]iné-lead ‘to.gréatly'reduced graduate -
enrollments, graduate schools ma}fnot be able to avoid scgeening ) ‘§

out some of the very best potential researchers--even if the very

“able are pr0portibna11y more 1ihe1y to appTy.
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The labor market for college and university faculty
has certain distinct characteristics which affect the .
operation of the market place: the employing institutions
are nonprofit enterprises; both employers and faculty are
extremely concerned with quality issues; the fnternal
.market of colleges and universities limits variation in
'a salaries across fields and is marked by 1ifetime employment
contracts; the future supply of faculty are "produced* .
within the system; the scale of higher education depends
on the demography of the population....For various reasons,
the faculty market is ‘1ikely to be highly.sensitive to
exogenous "shocks," with much of the burden of ggjustment
»falling on young faculty and potential faculty.”®
o

Why ié the‘prospective decline a pub]ic‘polichuéstjon? Why
L js it not a priJgie problem, much as a de§line in domestic shpe sales '
Lt or fluctuations in the price of sugarbegts? 'w;y cannot universities
.thanselves adjust properly to market changes? . )
. One\answer cites the volatility of the labor market for facﬁ]ty
members in the'Unfted States,’hhich historically has. been notable.

! Vo]atiiity is sometimes considered to be evidence of a "market
fai]ufe";—that is, the free hand of market forces may lead to a
non-optimal allocation of resources. éometimes governments are
therefore moved to 1nterven$, as in the setting of, prices for sugar
or quantities for salmon. Is there a similar market failure for
academic Ph.D.'é? ‘

The answer probably depends more on one's politi® than on facts.
\ There is a difference between spoi}ab]e commodities like crops or fish

. and durable commodities like learning; a Ph.D. does not become value-

. less if not immediately consumed. In the sciences, the value of an

(4

SEFre n, "The Job Mard%: for College Facu1ty," op. cit., pp. 1-2.
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education does erode, but not nearly as fast as a tomato. A f]uc;
tuation in demand for Ph.D.'s doés not thereforé lead one to worry
as much as in some other cases; it is a loss in we]fa?e for a Ph.D. ) 2
to wait three years till the marke£ turns, bup.the Ph.D. is no£ "Tost. "
Only if the downswing were vefy,]ong indeed would the reéourpe be lost. '
(In such a case, tqure§ponse would appear more 1ike a 1ong-tenﬂ -
‘subsidy than a shortjtekm."befe;“-policy to deal with volatility,) -
G ‘But shoh]d the volatility Af the academic labor market be taken - . Cj
as a given? Is iq the'normative“baseline for public po]icyzk Might |
it not be more properly considered the result of policies over which
universities themselves have control? If.so, it might be argued that
what appears to beia market failure at the macro level is rea]]y,ibe .
product of the paréicu]ar choices of the universities.

For example, consider the tenure system. Much has been written .
about its costs and benefits, and that discussion need not be repro-
duced here. It is important to note its central role ?% the prob]gm
under consideration. In-the absence of tenure, what would occur L
given a downswing in enrollments? '

Only thb\host productive faculty at each institution would be
retained. If young scholars were thought to have a vjntaée effect,
universities would hire them accordingly. However, the absolute
numbers of teachers would decline by the same ambunt as with tenure
(unless the decline is so great Ehét some schools have more tenured \
faculty Fhan they have faculty slots). Therefore, if one is’ worried
about ﬁew hires or about the quality of research, as oppOSed to the

pure numbers gffect of declining enro]]ments,'part of the b]ame ‘should

be placed on the tenure system.

o ~. | 81




- "Now tenure can be'defended on a ninber of we?l—known-grounds,

including political freedom agd enabliAg the se1ect1on of new hires o

to be made by faculty members themse]ves This 1atter feature'means ‘ -~‘P
~ that” facu]ty can se1ecf new members accbrding to quality,Lw1thout '

adverse 1ncent1ves* Lﬂ’(he absence of tenure, all sorts of nonpro~

ductive sellection procedures .might f]ourish, existing faculty might

- avoid hirlng potentia] competitors If one be]ieves in tenure for y
such reasons, does -one therefore have to accept the pesu]ting 1nef-
~ A\ S
f;ciencies? . 'q

1

. - The answer may be "yes " although univers1t1es do have means at
the1r disposal for discouraging 1ow~qua11ty tenured facu]ty Rea]
wages may be varied, for examp]e. Such practices,are ungent]enanly,
and thev have been infrequent in the recent egpansionary period.” But
they may have to be used much more Tn'the_future, as faculty jobs

.become scarce. An appropriate questior for public poiicy is this:

.Should the government intervene in the market to save universities |

from the awkwardness, of inducing its less productive tenured members

LS

to leave or'retire? As stated above, this is more 3 question of politics
‘Jthan of tact. But it is worth.noting that what governmental dntervention,
might reaf]y be doing would be reinforcing the tenure system.

‘Besides volatility, are there other reasons why the declining .

"academic labor-market is a public policy issue? - If research~1s4§qpub1ic

2 ' ) >
. good and if the research effort will also decline (quantitating} %P, e

qualitatively), there is a case for governmental concern; but as we A \J}}




y \ ..
. H7 One ma} ant1c1pate a,distr1hut1ona1 argument as we11 'Che -

-~ o

exp1os In co]leges and in raduate programs espec1a11y among
Q

¢
Ao

»
pub116 1nst1tutions was notab]e in the 1960 'S, Cutbacks 1@ -an-.
P ,:' Y rollments may threaten the newLy created pub11c programs most.

hll " There MMy be” arguments of geogn&phlcal r other sorts of equ1ty~

- ¢ y 7
ay . {\/

b}
Y - %3\ "Do hot”iét ;!~cationa1 Darwinism operate; f r this. w111 dr1ve out
tw o the ne&er schoo]s 1n,ri]at1ve1y far- f]ung areas that serve non- e11te'

\ < SN constituencies. Not tB act“w1T1 ensure that the old, e11te insti- .

\ >

N

- . tut1ons are the - only surv1vorf' . ? S o )

ane fee*% about suCh reason1ng c{early dgpends on vaThes as

P we11 as facts But it 1s pred1ctab1é that governmenta] act1on arqued

- T for on grounds of eff1c1ency and the;pub]icggood of qua11ty research

g mﬂ be confrontetl with, andperhaps redirected _lu such’ dls-‘ N

> 4

&ggwbutional arguments& and that the outcome may favor ne1ther eff1c1ency
o\ .

-

\ 4 ..,' . . -~

. | o
TR rnor good research’ W S

F1na11y, there may be an argument that turns on the "health" of

4

-7

"Amer1can fhst1tut1ons ofs h1gher educ 30n To sOme this hea]th

N 'apparently requires a rapld rate of.expansion.sz' To others,: it
. . ) v A . T .

o

-. © requires a tertain scale 8 U

- A third pos1t10n m1ght contend that ﬁ.ba1anced age d1str1but1on

P ‘kof‘?agu]ty creates 1nstructlona1 beneths But yhy wou1d not .

"\

— FJ athan Keyfit}¥compares the "go1den age of American h]gher education"
* - ;i 1960's) to a chain letter: it was based on "the 7¢percent per- annum
. " " expansion of undergraduate education and teach1ng opportun1t1es," and,"
' the absence of expans1on the chain ultimately breaks...(Keyfitz also
motes, however, that *% 10. or even 30 perébnt decline in. h1gher education

‘. L might have little effect on resedrch.) . Keyfitz, op. cit., p. 90.

T
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s un1vers1t1eséieact accordlng]y, h1r1ng and raising tu1tdon aodordlng
N sto the _appropriate pr1nc1p1e of max1m1zatlon? ‘Because peop]e wou 1d
not pay hlgher tu1t1ons? But then, are the purported 1nstruetiona1 »
benefits worth it? Or is it a d%str1butiona1 argument: colTeges
sh0u1d not make those attendlng co]]ege pay more, and thereforé*the ‘
. goyernment shogid 1ntervene to ensure that col]ege-goers are properly .

) sub51dized?/'(who benef1ts? The m1dd1e c]asses?) ’ . ' “’

LY

Arguments from "health" nust first show why hea1th is affecte@ 53 :

the dec]ine then why un1vers1t1es will not themse]ves act optlmally to
- V.
preserve he¢1th and finally how and whom governmental actlons would

help. The arguments will_be comp]lcated *Merely citing "the health

| of hlgher education” as something to be preserved 1$'ﬂ1ke1y to do

7

11tt1e for codstructlve converSatlonl

'\

One f1na1 po1nt though obv1ous, is often overlooked in dlscu551ons

’ of*the social costs of the academic dec11ne Those who do not enter

academia do not _disappear: arom the planet's surface. Yop students who

.;;.nefits in that

i,
ﬂ,rhment ‘may al.so

choosé 1aw sch001 1nstead of h1story may create sqf

* : career; Ph.D.'s who.enter the wor]d of business or g5
. . / .

I ~ be socially useful. ConsequehtTy, one cannot)
4 _ ‘ . -
to academia and call them the net mocial costs. The "lost gener(fion"

. _

simpiy up the losses’

A

is not completely Tost.




" VI . ) .
o r - .
Whether, in principle, one should habi]itate every '
scho]ar who is qualified or whether one should con-
A - sider enrollments, and herce give th{ exigigmgestaff
. a monopoly to teach--that is an ‘gwkward d¥ a. It
is associated with the dual aspect of the &c demic pro-
. fessipn, which we shall discuss presently. ggnera]
one decides in favor of the second a]ternative

" Much of America s prestige in science and scholarship stems

from Ph.D.'s produced before 1960; on]y 9600 Ph.D.'s were conferred

.inrthat year, and fewer annua]ly before. 59 Enrollments over the

_next twenty years wi]};rnobably decline, but as Figura 3 disp]ayed
we

the levels wi]] remajn 1% above those of 1970 and earlier. It

is true that academ#c %penﬁngs decline .more rapid]y than enrollments,
and the age structu e of current professors will lead to 1ow and then
very h1g&brates of retirement, again affecting new hires. But hiring
levels may never go below those of 1§60, and the effect of a hiring

cutback on‘research is unc]ear f the demand for research stays

constant the supply of research pffort should remain constant The

" effect on teaching is also not 0 vious the number of professors will

. IQ transplants can a]ter that demdgraphic fact. Th&re is no evidence

decline, but so will the number of students. The number of young people

will decline, and so will the number of ta]ented young peop]e on}y

that the most able wi11 avoid academia disproportionate]y as the 7

w N

market draps. and considerabte reason to believe they will not. In

L4
» .
»

Max Weber, “Science as a Vocation;* (1918), in Hans @erth and C. wrignt )

\ Mills, From Max Weber: - Essays in Sociology, New Yorg, Ixford University

Press. T958, p. 130, 3
Deitcn op. cit., p. 70

*

-
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short, it 1s no¢ obiious” there is a pubTic™ igsue here. = .
Not obvious, but-maybe what is the worst case, what AOGS it

imply, what might be done? - The demographics mgy lead to a severe

decline in enrollments and an even more severe cutback in new

academic jobs foh Ph.D.'s. - This: in turn, may have unwelcome effects

on research: R ' ) o %“

v Ve
e Ph.D. granting institutions may become more applied, less

spec1a11zed -more r1g1d and old-fashioned. %
- L 2 4 :
e Very able students (as well as not-so-able ones) m@y opt\“
for non-academic educations R S~

\

\

e As graduate enro]]ments'drop, ewer of the very able may
enter even 1f they want to, since graduate schools cannot

identify them in advance, . .
. ¢
e So, the qua]ity of scholarsh1p and research may decline;

many 10wer-?!ve1 co]]eges and un1vé¥sit1es may fight w1th the
) » " &,

: best ones fbr funds and> slots, }ead1ng‘!b further erosion;

and when enro]]ments finally 1nqrease again twenty years

4

hence, American colleges amd un1vers1t1e§ may be quite
different beasts.

What might be done to forestall this uncertain$ut possibly pain-
. £ . )

ful result? . | Ve

4
.

Figure 7 displays the stages at which'%overnmehtaq and/or uhiversity

interventions might take place. Interventioéns can be grouped accordingly |

.J\ M

to the several stages along.the way:
Q]) 'Improving the a¢ni$sion5‘process inte graduate>sch001§;_

(2) Supporting graduate studemts.

P



(6) (7)

NON-UNIVERSITY
RESEARCH

COLLEGE -

GRADUATE
SCHOOL

(2) (3)

Fﬁguré 7. A FLOW CHART SHOWING POSSIBLE POINTS OF INTERVENTION
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—_— \
(3) "Screening" the most able during graduate school.

(4) Improving the academic hirin§ process for new Ph.D.'s
(5) Improving non-academic job prospects for new Ph.D.'s.
(6) Creating more jobs in academia by |
(a) Submd]}'ing entry-level jobs. \
7 . ’
(b) Subsidizing-tenuii? p051tions .!
P {e) Encouraging tenured professors to 1epve or retire
’ (;) Creating more jobs in research by funding\more research,
vComments follow on each broad type of proposai. The\aiternatives are
. o - . |

not, of course, exc lusive.%0 ) -

b ?i) Improving admissions processes. Currently, it appears to be

almost impossible te identify future acaeemic stars in the large pool )
Y of anpiicants to major graduete schopls. If better screening devices
could be deveioped, if hight enable universities to survive a cutback
in quantsities without a proportional decline in quality. ﬁowever, no
attractive lines of action are evident. Additional research, perhaps
by universities themseives, would be welcome, but nothing in the way

of concrete govermmental initiatives suggests itseif.ﬁl

(2) Suggorting graduate students. Potential students apparently !

~do calculate the costs as well as the benefits 3? obtaining a Ph.D.

-

I am gratefui to Patricia Early for a discussion of the pros and cons
"2 of many of these possible initiatives.

61A simple statistical model may help to expiain why simultaneously

(1) 2 percent of scholars contribute 25 percent of published research
and (2) these scholars are not identifiable in advance. The Poisson Vot
distribution is often used to model rare and dndependent events, such
as traffic accidents, arrivals in a bank, or typographicai errors. In
the case of traffic acc1dents for exampie, it is assumed that each
person has the same probabiiity of having an accident, and the number of
. accidents x which he will have in a given period is given by the

-A ' /
’/’bisson formula: P(X=x) = € *? R where A is the Poisson parameter ‘
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) , \
Federal support for graduate study has dramatically declined over

time. One possible federal action is to increase the, numbgr of merit-
based scholarships, in order to encourage the most able to obtain .
the Ph.D. The idea is to preyent the supply of the very able from
résponding to the slackening demand for academicians by subsidizing
1nvé§tment in their human capital. .

The NBGE has proposed an increase 1n mer1t based fellowships
to 2000 per year. Currently, the National Science Foundation awards
550 merit-basedlschqlarships annually. The proposed.increase would
include the National Eﬁdowment for the Humanities along with the NSF,
a]]ocqtiné the awards betweén them.

The pfoposa] has the advantage of encouraging some of the brightest
young people to cbnsidir gradugte school more seffous]y. NBGE would
allow scholars to choosé their own ffe]ds, thus eliminating some of the
haggling over the allocation of awards across fields.

Disadvantages include the inability to identify truly outstanding i
scholars in advance, nd 1ink to later jobs, and poténtia] wrangling
over the allocation of scholars and awards.

?EEFEEEﬁang the propensity to have accidents.

Now ‘suppose a publication is also a rare event (1nterest1ng]y, 50
percent of the people in a given field will publish one or zero papers
in their academic lifetime). Suppose publishing also follows a Poisson
distribution: each person has the-same probability of publishing a paper

in a given time period, and the probabilities are independent from period
to period. Even under this strong assumption of equal ex ante propensity

| to publish, we still m1?ht observe the top few percent publishing a large

roportion of the articles. The point is that top producers may be on top
y chance"--just as those who have the most accidents may not be accident
one but unluck

. This is not Being advanced as a realistic model; in fact, publicatidns
an inverse sqguare law, not a Poisson distribut1on (Price, op. cit).

Furghermore, high producers early in their career also tend to be so later,
‘which seems to violate the Poisson assumption of indgpendence across periods.

fortu é?s; -

The 6§§nt.¢ema1ns that A good part of academic "stardom" may well be good

O
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If 2000 new scholars were funded yearly and 6000. at any one
time NBGE estimates the program would cost the government.$48 ’
million per year. Th1s est1mate assumes each scholar would receive
$3500 for personal expenses and the institution he attends $4500 .
in lieu of tuition (For each additional $1000 in support, the cost
would rise by $6 m1111on )

(3) Screeningﬁduringﬁgraduate school. If future academic perform-

ance were not predictable before graduate school but were predictab]eA
after e year.or two‘of geaduate study, it might be wisesto admit,many
students and screen them after a probationary period. Unfortunately,
the evidence'fran a number of studieshis that on average graduete
school grades have no relationship to later aeadenic'productivity. In
part, this-phenomenon stems from the Timited variability of gréduate
grades. ~ To my knowledge, .no one has studied the use of grades to
1dent1fy later “"outliers."

Some of the pros and cons of th1s approach are discussed in Dean
Rpsovsky's recent report. As in the case of the first option, re-
search seems advisable, but no clear ceurse of federal aption seems

- warranted by existing evidence.
(4) Improving the academic hiring process. I am ignorant of

» ¥
stud1es on this topic, but my hunch is that current procedu}es could

be improved. The postdoctoral fellowship in the sciences seems to
recognize that further information is desirable before contracting
a-new Ph.D. as an assistant professor. In a period of decline, hiring
ﬁ1stakes may be more costly. To make sure the very-best are not

missed, more extensiv¢ postdoctoral research positions might be created.

!;BQQ; ‘ A | ' n 59()
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Under alternative (6), the creation of research pbsitions is dis-
cussed from a different point of view; here,'the emphasis is on
improved screening rather than a greater number of jobs.

(5) Improving non-academic prospects. »If potential Ph.D.'s

weigh the econopic benefits of the degree, they will.calculate,
among other things, the probability of obtaining an academic job
(perhaps, the probability of eventually ;Ltaining tenure). They
should also consider their likely prospects should an academic job
not turn up. A program to improce the Ph.D.'s non-aca@emic market-
ability should, theréfore, raise the attractiveness of graduate study,'/r
which in turn may keep the very'best from going elsewhere. (This is
the economic 1ink betweén the goaf of attracting the .very best to Ph.D.
study and the goal of alleviating the Ph.D. glut.) |

| Professor Ernest May's program to train humanities Ph.D.'g in
business %gills is an 1ntrigding example of this policy option. Its
advantage is, its apparent effectiveness in attracting wi]]ing’employers
ard willing D.'s. It is debatable, however, whether the economic
maximizindumodel applies to very able potential Ph.D.'s; and it is
debatable‘ whather such a program therefore will in fact be a ;ignificant

I
encouragement for them to undertake graduate study. Further evidence

will be we]comei th1§ is an alternative worth following closely.

(6) Creating more jobs in academia. . Several variations may be
distinguished.

(a) Subsidizing entry-level jobs in research or teaching.

Dr. Frank Press (now Pre§ident Carter's Science Advisor) and several

|
4

co]]eagues,produéed the Report of the Committee on MIT Research Structure \\\

91
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several years aao, which argued -for the e§pan§1¢m'of laboratory .
research centers c]ose}y coupled to departments ahd_cross-depart-

" mental groups. The idea was to create research institute not sub-
Jject to the shortcomings of the European or Soviet models because
linked to teaching_de;artments; These centers could "bridg in young
people, undertake Cross- discip]inary research field research teams ‘
along non-traditional 11nes, put forward pace- sett1ng, competit1ve
research proposals.” The _eggf_ went into details of structure and |
the task of imp]ementation,.but it is not obvious that the hoped-for

interaction would id fact occur (between departments, between teaching

L)

and research). | '
) Advantages of the academic research institute include its ehpaasis
- on jobs, the connection to existing university actjvities,'and its | 3
potential for entering new areas of research not bound by the departmental

14
structure. . ’ :

Djsadvantages include tre insechity and impermanencefof the job ‘ :;
openings along with the 1ikely organizational difficulties of estab-
1ishing such institutes (or of disbanding them once underway).

-bes alternative's additienal costs to the government are unclear.,
Perhaps such institutes would meré]y be a way to capture on campus the .
research jobs created as joint teaching/research jobs decline (see pp.
_abeve), 1ﬁ which case the additional co§t§ would be low.

*. Roy Radner and Charlotte Kuh have Aroposed the cy®tion of a

counfer—cyclical "buffer stock" of researchers. In their Junior Sého]ars -

Program, during trough years the federal government would subsidize re-

j‘ﬁgﬁrch positions for new Ph.D.'s so,that 7500 new Ph.D.'s were hired




4

o~

~ difficulties of designing allocation procedures for the awards' (across

anhUal]y, -The Rosi@ions would -be eliminated as the academic job
market again turned up. It-is lherefore a policy designed to smoothl
out the&qSPographically driven fluctuations in hew hires expected .

. N .

B ‘/
»

el

over the next twenty years.

‘ The advantages are- the possible self-liquieéting natyre‘gf the
awards and the politcally saleable analogy to buffer stocks 1&
agriculture and elsewhefé:i

The disadvantéges include the lack of new permanent jobs, the
Cakd .

. . ., )
fields, universities, and scholars), the possible divorce of teaching

and research, and the problems of timing the awards to uncertain
troughs.

Radner and Kuh estimate .costs under Qarious aésumptioﬁs abodt
the 1evé1s of enrollment and denénd., From 1984 tb 1999, for example,

three estimates_of the annual averagg costs are $95.6 million, $42.8

million, and $98.8 million.

(b) Subsidizing tenured positions. Another idea is to

subsidize new, permanent jobs for part of the s13ckjperjod, with
universities guarantéeing fhe poéts thereaftef. For.eiample, for
ten years the federa] government and the university might split the
salary of a new tenured position, with the university paying the '
full salary thereafter. By opening up tenured slots, new entry-level

positions should also become available as juniprs are promoted.

Y




The advantages of this measure include its'empﬁasis on
permahent, teachzng/research_positions{ its use of eXisting ihaj
" stitutions, the possible counter-cyclical use of t:L awards, thg
sharing of costs, and the guarenteed 1iduidation of governmental
support after a given period of time. -

The d1sadvantages 1nc]ude the difficulties of a11ocat1on across
un1ver51t1es, fields, and scho]ars, the possibility of supp]anting
rather than augmenting regular university hiring (and the problem
of monitoring a ru]e.of "incremental hfre§.on1x:3; and the problem
of timing ihé awards optimally. '

Cqéts are difficﬁ]t to gauge. As an example, suppose 500 new |
tenured slots are established in each of fifteen consecutive years,
and éach slot is 50 percent'subsidized by the federal government, the
'other half paid for by the uﬁiversity. The university pays the entire
salary after the ‘ten-year subsidy period.‘ The 500 tenured slots pér
year would be ffom“an eighth to a QWentieth of total tenurea‘opepings
ét four-year dnstitutions (there would be unknown vériation by.fig]d
and type of instifution):

Suppose the mean salary is $20,000 and the federal governmentr
pays ha]f Real salaries rise by 5 percent a year (for simplicity,
assume all professors pa1d in year t 'make the same sa]ary) A]]

figures é;g\?bdnded, dol1lars are.constant dollars. Table 16 gives

. /
the results.
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, . Table 16 : s o (83) {
| ONE PROJECTION OF COSTS UNDER A PLAN TO
o SUBSIDIZE TENURED SLOTS
Total o . ' | SN
. . Number of Slots o ¢000) ' (000,000)
. Year Being. Sub’sidizgd ) Mean Salary . = . Total Federa] Cost
T s 0 - $s
* 2 | 1000 ; 21 Lo 10
” 3 1500 . 22 16 -
4 2000 .. 23 , : 23
5 | 2500 o e 300
6 3000 - . 26 . 38
7 .. 3500 27 T A
8 4000 - 28 ¥ - 56
9 00 T Y |
10 > 5000 .3 B 78
m 5000 : E 82
12 5000 T . 86
3" s00 T3 90
- Rl . 5000 38 94.
| 5 5000 .40 98 )
6 ’ 4500 a2 | o |
Lo 000 . 44 88
ﬁ 18 - 3500 o 46 . 80
\ 19 . 3000 48 72
v 20 0, 2500 51 . 63 .
2, .. 2000 \ 53 ‘ 53
- 2 1500 : 56 SR
o 3 - oo . 5o /30
. . , 24 : : ‘ | .590 . 95\' 61 . 16 /
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Other projections appear 'in Tab]es 17 and 18. The program

is expens1ve the federa] cost cou]d be over $100 m1111on annua11y

A larger program (with new posts each year for ten years) at higher
sa]aries (say, $25,000) wou]d be even more expeqs\\s\#gz_’) .
o (c)- Encourag1ng tenured professors to retire or leave.

The effects of -changes 1in mandatory retirement 1aws oh un1versit1es

*-are still unclear, as are the effects of a]ternat1ve university .

po]1c1es to encourage retirement or tak1ng emp]oyment e]sewhere

One proposa] would find sabbat1cals for outstand1n senior pro--

fes§ors, thereby open1ng slots for young scho]ars.‘ Anot r proposal

\ 4

discussed by Radner and Kuh, involves 1ncent1ves for senior faqut
to retire. That each early retirement would on gverage free PQSOUPCeSw'

to hire half an assistant professor seems a plausible. assumption to
. o “
Radner and Kuh: The variable age structure means that a perfectly

»

counter-cyclical retirementuspheme is almost impossible--unless, as -

is unlikely, incentives for early retirement yary from year to year...63 .-

y——

These! calculations were performed by Patricia Ear]y _
63Radner and Kuh, pp. 27-32. They citettwo studies: Hans Jenny, Farly . .; ,
Retirement, New York Teachers Insurance and Annuity Association, 1974;
American ﬁssoc1at1on of University Professors, Special- Committee on Age )
05 icrimination and Retirement, "The -Impact of Federal Retirement A Lo 7

Legislation on Higher Education," mimeo, July 1978; and C. P ton

and J. Zelan, A Survey of Inst1tut1ona1 Practices and an Ass ssment of
Possible Opt1ons R&éTating to Voluntary Mid- and Late-Career-Changes-and .
. Fanly Retirement for University and College.Faculty, prepared for the ]
_Nationa] Science Foundation, Co_fract No. PRM-7624675, November 1077 :

)




) _Tables T7”and'i8‘
OTHER ESTIMAJES OF COSTS OF VARIOUS NAYS TO’SUBSIDIZE TENURE SLOTS
‘ (Calcu]ations by Patricia Early,,Kennedy Schoo1)
.. D
.'l‘ ' . . o _ ) ¢ ' . N | _‘({v»-
. * Initial'salary =.$18,000; 5% + each year N
- 2000 new posts’ each year for 5 years, '
- Subsidy to last 5 years. .
Subsidy = 1/3, 1/2, 2/3 -
e _ #ﬁféﬁéfV?hg'\ I - ) N .. T
. : - Year . subsidy. “Salary . ]/BSubsidy %?;11]0"5) 2/3' ,
(. . . ~ (thousands) o ‘ e L
o T2 18,000, 12 18 26 T
v 2 4 18,900 . 25,2 . .37.8, _ 50.4 - - 7 -]
3 6 9,845 39.7 .59.3 - 79.4 S
N 4 8 20,837 .- 55,6 83.3  T11.1: -
5 10 21,879 ‘72,9 109.4 - 145.9 '
b . -8 22,973 : " 61.3 . 91.9. - ~122.5
- ST 6- . 28,122 . - 48,2 © . 7274 96.5 -
, 8 .4 25,328 33.8 . 50.7 67.5 .
L9 v 2 26,594 7.7 26.6 35,5 .
T D T T - T T
o o ; . ’-
Initial salary $18 0003 5% 4 each year :
B _ 2000 new posts each yean for 5. > years. A S
- - Subsidy to last 10 years. i . T L
SubSIdy - 1/3, 17?} 2/3 - .. D ' o L L
Co N, o :
I - - # receiving R ' ,
{ © ~Year  subsidy ~ Salary )4]/3Sh9$idy %7;1119n§) 2/3 : .
] . . (thousands) o . | o ' : P
S0 S A A : e T 4 S
. 1T 2 - 18,000 . 12 '18 24
. 2! T4 . 18,900 : 25.2 37.8 . .50.4- - oy
‘ 3 - .6 . T9,885 . - . 39,7 59.3 79.4 . Co
S _ 4 8 - 20,837 - . 556 - 83.3. m.a - e - P
' . 5 100 - 21.879 - 712.9 109.4 145.9 - " C
- 6 10 - 22,973 : 76.6 ~  114.9 - 153.2 : T .
L 7 10-+. 24,022~ 80.4 1206  160.8 - - A .
8 100 - 25,328 - 84.4 . .126.6 . 168.9 - - ; .
9 10~ 26,594 | 88,6 - 133.0 ° 1M.3 - . e
‘ 10 0. . 27,924 _ - 93] : 139.6  J86.2° . R
1 § - - 29;320° 782 - 17,3 .- 156.4.. "
"2 6 - 30,786 - . 61.6 - - 92.4 13 .. !
13 4 . % 32,326 ., ° 43,1 64.7 86.2 Lo
14 2 : 33, 942 22,6 . - 45.3




However, the potential advantages of improving the age structure,

~ opening up.new tenured slots, and offering choices to older faculty

-nembers are considerable. This 0ption deserves careful attention.

L

‘ on-therdemand—for research-{the~supp1y—of7feseareh~funds}-~Ihe :
oniy on the derived = —f<\\l

(7) Fund1ngﬁmore research— Angthew option focusses attent1on :

demand for‘unTvers1ty positions depends not

\ . .

demand for teachers, but also on the der1ved demand for Un1vers1ty- "{

;based.research; a.s1m11ar "acce]erator mode]" makes_new jobs a

function of changes in research fundsl Un1vers1ty Jagbs m1ght be

\ v

. ma1nta1ned by channe11ng more funds 1nt0run1vers1ty research (as~ |

+ v

. Lo
€. * N

: mlght well be used in the. 1980 s to counterbalance any adverse trends

-over tima would obv1ously be even costlier,

advocated for example in Jerome Wiesner!s November 1978 presentat1on r

-

to Congress, repr1nted in \the Chronicle of HigherAEducat1on)

~

Accord1ng to Dr. John Holmfejd a Congyessiona] staffen, the

prospects-for 1ncreased reai fundang for basic research are shot good

-~

-over the next few years (pr1vate conversatlon) But research funds

>

- that surface then; Fund1ng 3000 research Jobs at $20 000 per year

— .
-would cost $60° m11110n for one year;. ma1nta1n1ng the flow of new JObS

NS .
Cpncluding_Remargi T . e T

R )
', *‘1, ' a ‘ L ' . . , ~
[9 . ‘.: . A . . . - . '.._ ) X . ) 4

‘e

These alternatives briefly d1scussed here are\ne1ther exc1u51ve

nor. exhaustive;'and poné looks~11ke a sure political winner.: vae years
| ago, 1t was proposed in Congress that direct 1nst1tution§1 support be

g1ven to- univer51t1es~~a direct enough answer to the ant1c1pated decline, -

00 - .

¢

W+
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. . . | . _ .
. ‘\ d B but one that then was greeted unenthus1ast1ca11y in wash1ngton. The -
' st1ngy C]imate now abroad in government means that any proposa] for B

R federalgaid wi]l be subq?cted to great skepticism. Even the fr1ends

S of higher educat1on, chast1sed perhaps by the overexpans1on of the .

;_.;;__;“;:;wm;%ejﬂﬁﬂ_a_and_hy_the failure Qf;some educatofs' promises to be fu]fJJJeH. s
o, . may be 1ukewarm. T ; . RS "_ - . -
o . ' ) ) . -

The argument. for fEderal aid in th1s case ‘s nct a stra1ghtforward SR

and c]ear]y compellxng one, - 1n part because the putative decline.is ¢ .

o,

doubtful, in part because a dec11ne\s.effects on the nat1ona] 1nterest o _ ,’f
. e are unc]ean?eand in part because he1p1ng h1gher educat1on cannot SR .

' " read11y be d1st1ngu1shed from. he1p1ng other sectors thatlmay also face

.o | . dec11nes or. f]uctuat1qns. No‘doubt further stud1es, espec1a11y of ‘.

Lo - what mot1vates able future scho]ars and -of the job s1tuat1on by f1e1d AN
. Jand type of '1nst1tut1on wﬂ] help in constructmg a, more nconvmcmg |

case. But much of .the argument depends not_on concrete eéidence (of

-

a Tack ofxtenuned jobs,'for examp]e) but‘on:carefulvreasoning about
.=;"4‘ , ‘the effEcts should the worst case ensue. It _is pot a time, therefore,

?

. ‘1forrdrana¢1c ca]ls to act1on3 based on. hard }acts _rather, Yor a - .

warning f]ag, a caJl for spec1f1c attention to key emp1r1ca1 1ssues o l N

e ) v - and a careful d1scuss1on necessari]y uncertain and vﬁ]ue laden, of

-the poss1b1e effects. '4',! o T ,’“‘ Voot




